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I. INTRODUCTION 

This repor t  summarizes Sperry a c t i v i t i e s  and technical  
progress under Contract No. NAS-9-455 during the  period from 
December 3, 1962 through March 31, 1963. 
TD Meeting March 22, 1963. 

Ref. Apollo PIP 

Bi-weekly Progress Reports on Apollo PIP Milestones and 
a monthly I n d u s t r i a l  Line of Balance cha r t  are  being submitted i n  
accordance with contractual requirements. 
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11. CURRENT STATUS OF THE PROGRAM 

A. Block "0" 

The current  s t a t u s  of Block "0" i s  as follows: 

p. 4 

1. Delivered U n i t s :  

S/N AP-1 on 10/16/62 

S/N AP-2 on 10/16/62 

S/N AP-3 on 11/29/62 

S/N AP-4 on 12/31/62 

S/N AP-5 on 12/31/62 

S/N AP-6 on 2/7/63 

S/N AP-7) converted and rebuilt as Block I u n i t s  S/N IAP-9 

S/N AP-8) MIT/IL TWX of Feb. 1963 
) and IAP-10 per Contracting Off icer ' s  memos and 

B. Block I 

The current  status of Block I i s  a s  follows: 

1. Delivered U n i t s :  

S/N IAP-9 March 3, 1963 

S/N IAP-10 March 6, 1963 

S/N IAP-11 March 15, 1963 

2. Undelivered Units : 

S/N IAP-12 Ducosyn Assly 

S/N IAP-13 n n 

S/N IAP-11, n I1 

S/N IAP-15 11 n 

S/N IAP-16 n N 

NOTE: Nine un i t s  i n  the  process of f i n i s h  grinding 
a f t e r  potting. 
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3. Anticipated Delivery Schedule: 

A p r i l  4 units 

June 4 "  

Ju ly  3 " 

4. Parts Availabil i ty:  

Recoverage i s  taking place because of high fa i lure  
rates i n  pot t ing and grinding of SG Microsyn Ass'ys 
and IS Microsyn ASS'YS, See Problem Areas. A l l  other 
parts for Block I on hand and avai lable  for manu- 
f acturing. 

C. Block I1 

1. Anticipated Delivery Schedule: 

August 1963 through A p r i l  1964 5 units per month 

2. Drawing and Parts Avai labi l i ty:  

A l l  basic drawings per ta ining t o  B k c k  I1 have been 
received from MIT/IL, 
involved i n  Apollo Change Orders have not yet  been re- 
ceived, 
of those items involved i n  Ciiaiige, h & ~ e  heen pkiced on 
order. The promises of del ivery from our various sub- 
contractors and vendors are compatible with t h e  revised 
Block I1 manufacturing schedule, 

Some new drawings of added pa r t s  

All of the  purchased parts, with t h e  exception 
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111. GENERAL ACTIVITIES 

The s ign i f i can t  a c t i v i t i e s  and events per t inent  t o  t h i s  pro- 
gram which occurred during t h i s  t h i rd  quar te r  of the  program a r e  
recorded below i n  chronological order: 

Dec. 5, 1962 Revised schedule f o r  Block 0 a f t e r  ACP #3049 
corrected rotor  problem 

Received telephone no t i f i ca t ion  from MIT/IL t h a t  
tool ing drawings P/N MA 96011 and MA 96191 w i l l  
replace undelivered MA 96207-5, -7 and -37. Also 
P/N MA 96009 w i l l  replace t h e  undelivered MA 96730-32. 

Dec. 5 

Dec. 12 N e  Blumenstock hand carr ied from MIT/IL some seven 
(7) items necessary f o r  ppoduction, two of which had 
t o  be reviewed by Sperry and adapted i n t o  the manu- 
fac tur ing  process, 

6 96149 
14 96190 
2 95907 
2 96121 

!&Lo E.& 

7 (TM) 
1 (TEA) 
1 (TEA) 

Dec. 14 J. Morgan attended 

I tern 
Heater and Sensor 
Element Retainer 
Shroud, Magnetic 
Cover, Magnetic 
Cable Retainer 
Element Retainer Fixture  
Cable I n s t a l l a t i o n  Fixture  

- 

an Apollo "Change Control Board" - 
meeting a t  MIT/IL - proposed A C O ' s  were reviewed. 

Dec, 27 Received seven ACQ* s from MIT/IL 

Dec. 31 U n i t s  AP-4 and AP-5 were delivered t o  MIT/IL 

Jan, 3, 1963 Received missing Tooling Drawing numbers from MIT/IL: 

- P /N Description 
MA96009 Floa t  Support Assembly 
MA96011 Assembly Tube 
MA96191 Bracket Assembly 

Jan. 3 

Jan. 8 

Jan. 8-11 

J. Morgan and C, Wi l le t te  conducted a survei l lance 
t r i p  t o  Danco Tool and Mold Coo, Phoenixville, Pa. 
t o  review s t a t o r  core problems (see Problem Areas). 

Technical Meeting with MIT/IL and NASA held a t  
Sperry covering Test Specs and Block Schedules 

Thirty-sevm (37) revised Apollo PIP drawings f o r  
Rlncks "0" and tlItl were received from MIT/IL, 
Thirty-two (32) were released without problem. 
remaining f i v e  involve various problems discussed 

The 
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Jan. 14 

Jan. 18 

Jan. 21 

Jan. 24 

Jan. 25 

Jan. 28 

Jan. 29 

Feb. 1 

Seventy-seven (77) Apollo PIP  Block I1 drawings 
plus a Document Control L i s t ,  P I P  Pa r t s  L i s t  and 
Accessories P a r t s  L i s t  were received from MIT/IL. 

Open Loop Test f o r  Block 0 defined by telecon 
between J. Cooney of Sperry and R, Massaro of MIT/IL. 
Subjects concerned: 
Test, drawings, t e s t  mount and t e s t  console., 

MC1500 d r a f t  copy of Open Loop 

Block I1 drawings released t o  manufacturing 

Received M C l 5 O O  d r a f t  copy of Open Loop Test fo r  
Apollo PIP and a preliminary version of the f i n a l  
t e s t  mount 

M., R. Hannah of Sperry investigated Block I grinding 
problems a t  Amerfcan Beryllium i n  Sarasota, Fla. 
Refer to rr0b:Ziii L-eas, ssc+,ior; v, Gf this repert ,  

U n i t  designated a s  AP-7 completed t h e  f i rs t  open 
loop f i n a l  t es t ,  

Re-start of 1 5  c o i l s  through assembly u t i l i z i n g  
the Sperry-manufactured fixture f o r  r a d i a l  and axial 
positioning of end turns  pr ior  t o  impregnation and 
potting t o  prevent grinding breakthrough 

Change Control Board and TD Meeting a t  MIT/IL a t  
which meeting Spemy agreed t o  e m c t  the  following 
due t o  a design chhnge i n  the  Rotor Asswy and 
Float  Body: 

A. Modify the  quant i ty  of 16 PIP Mod D units t o  
be delivered under Contract NAS 9-455 a s  follows: 

1) Reduce t o t a l  quant i ty  from 72 t o  70 by 
eliminating 2 of kine 8 u n i t s  \ r / N  737441 
const i tut ing the  Block Q de l iver ies ,  

f m  I nt-nj t \ 

2) Ser ia l  numbered uni t s  AP-7’ and AP-8 already 
bu i l t  as Block 0 u n i t s  (P/N 95944) t o  be re- 
bu i l t  replacing the Microsyn Housing, Potted 
T o q u e  Generator PIN 95951 w i t h  Microsyn 
Housing Potted Torque Generator P/N 96123 

3) On serial  numbered u n i t  AP-7 and a l l  subse- 
quent u n i t s  r o t a t e  the Rotor (P/N 96014 
Rev, B) 45 degrees (e i ther  d i rec t ion)  with 
respect t o  the  Float  Body P/N 95921 i n  the  
IA-PRA plane. 
tooling necessary t o  accomplish t h i s  (T. G. 
end only j ., 

Modify t h e  procedures and 
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Feb. 8 

Feb. 8 

P o  8 

B. Eliminate the  requirement f o r  closed loop 
t e s t ing  on s e r i a l  numbered units AP-7 through 
AP-18 inclusive,  

On Block I1 u n i t s  (45 u n i t s  t o t a l )  modify the  
f ollowfng parts as directed:  

C. 

Rotor PIN 108008 - eliminate the  .1875 inch 
wide a x i a l  s l o t s ,  Place a hold on the  fabr i -  
cation of these pa r t s  a t  t h a t  operation i n  
which the  s l o t s  a r e  made, 

Float Body P/N 108002 - eliminate the  .1875 
inch wide a x i a l  s l o t s ,  Place a hold on the  
fabricat ion of these p a r t s  a t  t h a t  operation 
i n  whicn the s l o t s  are made, 

Damping Fluid P/N 108054 - change t h e  densi ty  
of the f l u i d  ( spec i f ica t ion  t o  follow).  

Ealaneing Fluid (Appendix A-8 t o  MC-1500) - 
change densi ty  t o  conform t o  3)  above (speci- 
f i ca t ion  t o  foilow) r) 

Density Plummets P/N MA-96670-12-1 and 
MA-96670-12-2 - change dens i ty  and color 
(specif icat ion t o  follow) 0 

Ring Alfgtament P/N 108047' - place a hold on 
t h e  FahPleat lon sf These parts pending a 
change i n  materfal  and geometry, 

Ring, Mounting P/N lo8047 - place a hold on 
the fabr ica t ion  of these pa~ts  pending a 
change i n  mater ia l  and geometry, 

_- 
U n f t  AP-6 del-aered t o  M i T ' / Z o  
s t a r t ed  tear-down t o  p r e p r e  f o r  design changes 

uni t s  AP-7 and AP-8 

Pending recefpt of MIT/IL Apdls  mange Orders 
def ining new cmfigrrratfons, t he  following Block I1 
par t s  a r e  now on @HOLDB status: 

P/N 108002 Floa t  Body 
108008 Rotor 
108047 Alignment Ring 
108048 Mounting Ring 
108054 Damping Fluid 
( -  i Bslancing Fluid 

Sperry Engineer J. Morgan reviewed qua l i ty  control  
d i f f i c u l t i e s  and measmement techniques a t  
American BeryllSum, 
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Feb. 13 

Feb. 19 

Feb. 25 

Mar. 1 

Mar. 3 

Mar. 6 

Mar. 6 

Mar. 11 

Mar. 12 

T. Williams and R,  Murray of American Beryllium 
v i s i t ed  Sperry t o  resolve recent  qua l i t y  control 
problems. Among t h e  changes agreed upon were a 
polishing operation on alignment and mounting r ings  
t o  permit op t ica l  f l a t  measurements; a deburring 
operation on Floa t  Bodies pr ior  t o  reaming t o  per- 
mit  s a fe  w i t h d r a a o f  tool ;  and main housing 
squareness requfrements to be changed by M I T I I L ,  

Sperry received 3 work copies of the  MC-1500 Ass'y 
and T e s t  Manual f rm M I T I I L  and s t a r t ed  immediate 
review by Engineering, Q,A,  Methods and Manufacturing. 

Sperry has placed a '*holdtg on purchased p r t s  re- 
leases  as  o f  2/1/63 awaiting change information from 
MIT/IL, 
schedule slippage and increased cost ,  
was received 2/21/63 re leas ing  changes on the  
affected area 
orders and a Quotation Estimate t o  evaluate the  
c o s t  and schedule Smpct  of the  said changes. 

Apollo Change Conw.01- BmPd Meeting a t  M'IT/IL 
attended by J. Morgan and C. Wil le t te ,  

The lack of said information w i l l  cause 
A MIT/IL TWX 

Sperry prepared emergency change 

U n i t  IAP-9 delivered to MIT/ IL  

U n i t  IAP-10 delivered to MIT/IL 

J. Morgan v i s i t ed .  MISj IL for a ZCE meeting where 
45 ACOQ s were ap?rmed and presented to Sperry 
These changes sffecxed Blocks I and 11, 

ACO #3097 was received from M I T h L  f o r  p r e p r a t i o n  
of a budgetary estfmats, 
Suspension C a p e i t m  Ass'ly t o  Apollo P I P  Block I1 
units. -- l i I G  I... L'UUGGU%LI -I--+---- J G.3 .--+:ma*n LA&- licI A m m , , + ~ d  UyUI- YU nl,n+as 3-v --- frcn 
a vendor i n  California plus other inputs;  was com- 
pleted; and a TWX sen t  to M, Holzman of NASA advis- 
ing  t h e  budgetary eatima$e of cost  and t h e  conditions 
on which it was based f o r  i n s t a l l a t i o n  i n  Block 11, 
Sperry w i l l  await NASA autnorixation f o r  the  expendi- 
t u re  o f  ex is t ing  Apoils P I F  funds to accomplish 
ACO #3097 i n  advance of a formal contract  change, 

This change adds a 

The Sperry Apollo P I P  Change Committee reviewed a l l  
of the 45 ACO s. 
l y  as ''no cos t  increastP changes. 
ACO s were he ld  temporarily f o r  budgetary estimates 
of cost .  Half of these involve subcontractors who 
must be contacted to determine whether cos ts  have 
been u22e:cted0 
Sec, I V .  of t h i s  rsp3rt ,  The remaining 19 A C Q 9 s  
were released May, 19, 19630 

Twenty-six were released immediate- 
The remaining 

A l i s t i n g  of t h e  A E P a  ~ p p r s r s  uzder 
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Mar. 15 Unit IAP-11 delivered t o  MIT/IL 

Mar. 16 & 17 N .  Martin of MIT/IL vis ized Sperry f o r  the  purpose 
of reviewing Sperryos comments on and recommenda- 
t ions  for the proof copy of t he  proposed MC-1500 
Assembly and Test Manual. 

Mar. 22 

Mar. 25 

Mar. 25 

Mar. 27 

N. Blumenstock, R, Hannah, J. Morgan of Sperry 
attended an Apollo PIP TD meeting a t  MITIJL, 
purpose of t h e  meeting was t o  review status of 
a l l  changes t o  date,  

The 

Twenty P/N IAP $6014 Rotors  were received from 
MIT/IL t o  cover Block 1 scrappage, 
arr ived i n  a chipped condition, 

One of these 

TWX ArTT62354.l authori3ing go-ahead on ACO!s  3097 
and 3115 was rsceivsd on 3/25/63 from thg NASA 
Contracting OfficeP, M, Halaman, These ACOBs a r e  
the Suspension Capa;i.tor Module i n s  t a l l a t ion  and 
the  Sperry designed Rotor Alignment Fixture. 
Both jobs were released f o r  nanuf"actwe. 

TWX #TT623573 dated 3!2?/S? f x m  E,  Fairweather 
of MIT/IL covered the following points: 

1) Authorized m e  of single polythemaleze wire 
i n  place of heacy polythemaleze wire a s  s00n 
as possibla i n  a l l  Model D PIP units SG and 
TG Mfzrosps ,  
(This i s  already =~nc?er way, 9 

Chmge m d w s  WSPB tc f~Oilow, 

2) Fe r r i t e  r o t o r  rmterial  was changed from MM-31 
("his af fec ts  only future  orders t o  bfN-31-M. 

s ince Mod D PIP rztors have already been 
procured. 1 

3 )  Authorized use of glass fxbing i n  place of 
TYGON mbing f o r  introduction of damping f l u i d  
i n t o  the  F l l l  Isnk, 
t h i s  change and vi13 suml.1; estimate of cost  
as s00n a s  possible, ' )  

(Sperry is invest igat ing 
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I V .  STATUS OF ACO'S  ISSUED BY MiT/IL 

* 

The s t a t u s  of all Apollo Change Orders ( A C 0 9 s )  issued by MIT/IL 
during t h i s  program t o  da te  i s  as follows: 

ACO No. 

965 
966 
968 
969 
970 
971 
973 
1001 
1002 
1003 
1004A 
1005A 
3 001 
3 002 
3 003 
3 004 
3005 
3 006 
3 007 
3 008 
3009 
3010 
3 011 
3014 
3015 
3016 
3 017 
3 018 
3 019 

3022 
3 023 
3026 
3025 
3026 
3 027 
3 028 
3 029 
3030 
3033 
3 034 
3035 
3036 
3037 

9 nqi 3 V L l  

Date 
Recld 

8/13/62 
8/13/62 
8/14/62 
8/13/62 
8/13 /62 
8 113 /62 
8/13/62 
7 /3 0/62 
7/3 0/62 
7/30/62 
8/27/62 
8/27/62 
8 /8/62 
8/8/62 
8/8/62 
8/8/62 
8/8/62 
8/8/62 

8/8/62 
10/3/62 
8/8/62 
8/8/62 
8/8/62 
8/8/62 
8/27/62 
8/27/62 
8/27/62 
8/27/62 

8/27/62 
12/18/62 
10/5/62 
9/14/62 
10/5/62 
11/23 /62 
11/23 /62 
12/18/62 
11/23/62 
11/23/62 
11/23/62 
11/23/62 
11 /23/62 
11 /23 162 

8/8/62 

d /3P) /L., 
V / L , f /  VL, 

cost - Incr ,  

No 
11 

I1 

11 

11 

I1 

I S  

It 

01 

11 

It  

11 

I1 

Yes 
No 
I t  

18 

I I  

Yes 
It 

11 

NO 
I I  

11 

It 

11 

I1 

Yes 

No 
I 1  

11 

I I  

It 

Yes 
Decr, N o  
No No 
I1 as 
II 11 

Yes 
NO YU 

II 11 

31 I t  

I1 P 

I1 I !  

A u t h .  Auth. 
EisQLd, Rec d Current Status  

8/17/62 
8/16/62 
8/17/62 

tP 

E% 

at 

8/15/62 
n 
11 

8/28/62 

8/15/62 
I1 

1 )  

n 
I1 

n 
11 

9/11/62 

10/12/62 
8/15/62 

18 

11 

n 
18 

I1 

8/28/62 
8/29/62 
8/28/62 

I! 

II 

12 /19/62 
10/11/62 
10/12/62 
10/22/62 
11/2 6/62 
11/2 6/62 
12 /19/62 
Bk,II 11/26 
11/26/62 

11 

11 

It 

n 
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ACO No. 

3038 
3039 
3 040 
3041. 
3 042 
3044 
3045 
3046 
3 047 
3048 
3049 
3050 
3051 
3 052 
3054 
3056 
3061 
3 063 
3 064 
3065 
3 068 
3 069 
3 071 

3072 
3 073 
3 0?4 

3076 

3 078 
3 079 
3080 
3 081 
3 082 
3 083 
3084 
3085 
3086 
3 087 
3 088 
3089 
3 090 
3 091 
3 092 
3 093 
3094 
3095 
3 096 

'Inqc 
J W f /  

c l r \  / - .  3 1  177 

Date Cost Sched ., 
Incr.  Delay Ret d - - 

11/23/62 No 
11/23/62 It 

11/23 /62 
11/23/62 I1 

11/23/62 
12/18/62 
11/23/62 It 

11/23/62 
11/23/62 It 

11/23 /62 
11/23/62 
11/23 /62 
11/23 /62 I' 

11/23/62 
12/18/62 It 

12/18/62 It 

12/18/62 
12/27/62 Yes 
12/18/62 No 

I1 

It  

1/18/63 

3/8/63 
I1 

I1 

11 

11 

N 
1; 

II 

ll 

I1 

11 

I1 

11 

11 

I 
11 

I1 

I1 

?I 

I1 

11 

I1 

II 

n 
11 

Yes 
No 

Yes 

No 
Yes 
PO 

SI 

TRA 
Mo * 
Yes 

No* 
TRA 
No 
TBA 
TRA 
TBA 
No 

II 

I! 

11 

It 

11 

I t  

tl 

Yea 
TRA 
TI34 
Yes 

NO 
I1 

I1 

11 

II 

I1 

II 

11 

16 

? e  

Yes 
No 
11 

lI 

I1 

It 

I I  

II 

11 

I1 

Current S ta tus  

Released 11/26/62 
PB I1 

n n 
It 11 

II 18 

12/19/62 
11/26/62 I1 

rs s 
II la 

)p '%in adv of auth 
1M I1 

P( 11/26/62 
n II 

It a 
)I 

I1 n 
Ga !I 

3! 

12/19/62 

i n  adv of  auth 

in adv of auth 
tn 12/19/62 

1F 12/19/62 
11 

Cancelled 
Released 1/21/63 i n  adv 

of auth 

n 
3 /12/63 

3 h.4/63 I* 

n 

- I  ?PI?/"@ 11 

VU a 
I1 

n It 

e! I1 

I! 

3/15/63 
3/12/63 
3/15/63 

3/12/62 

l 8  

I 

99 

11 

90 

II 

88 

3/15/63 
3/22/62 I' 

3/15/63 
N 

I 11 
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ACO No. 

3 097 

3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3108 
3109 
3 111 
3112 
3 113 
3114 
3115 

3116 
3 117 
3118 
3119 
3120 

Date 
Rec d 

3/8/63 

I1 

11 

I t  

I I  

11 

11 

11 

I I  

11 

11 

11 

I1 

It 

I1 

11 

11 

I1 

11 

11 

I1 

Cost Sehed, 
Incr ,  Delay 

Yes 

- 

I1 

11 

It 

It  

I t  

11 

I1 

I1 

NQ 

Yes 
Decr 
No 

Yes 

It 

I1 

I1 

11 

It 

No** 
No** 

Auth 
Requd 

Yes 

I1 

11 

n 
n 
I1 

I 8  

It 

11 

N 10 
111 

Yes 

NIO 

Yes 

It 

111 

I h  

xs 

NCJ 
II 

81 

Auth 
Rec Vd 

NQ 

II 

n 
n 
n 
n 
w 
n 
tB 

- - 
NQ 
n - - 
NQ 

It 

n 
n 

0 

s 

Current S ta tus  

Released 3/15/63 i n  adv 

n 3/22/63 It 

I1 3/12/63 

of auth 
It DI I t  

I1 It It 

I1 I1 It 

n It 

It 11 

It n 

11 

I1 

I1 

n 

n 
II 

w 
RB 

It 

II 

PR 

It 

n 
I1 

3/14/63 
i n  Feb per Twx 
3 /12/63 

3/15/63 i n  adv 
11 

of auth 
19 11 

11 11 

It tl 11 

n 3/12/63 
ta n 

* No cos t  if MIT/IL supplies Density Floats by 4/1/63 
K* NQ cos t  if' parts snpplied by MZT\IL for Blsck 1 
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V. PROBLEMS ENCOUNTERED 

A. Shroud Size  Dif f icu l ty  

U n i t  AP-10 Magnetic Shroud P/N 95907 appeared t o  be too 
t i g h t  a f i t  over Spacer P/N 95926, Another s l i g h t l y  l a rge r  shroud 
was selected t o  complete t h e  assembly, Sperry recommended t h a t  
MIT/IL consider loosening t h e  line-to-line f i t  of t he  shroud t o  
the  spacer by .002" i n  order t o  ease the  t i g h t  f i t ,  Engineering 
Change Request submitted, 
the  95926 Spacer caused some sh i f t i ng  of t he  spacer and swelling 
of cement. 
t h i s  from aggravating the shr,oud t i g h t  f i t  problem, 

H e a t  curing of the  cement holding 

A Sperry f ix ture  was designed and used t o  prevent 

B., DrawinP Problems 

1. Late del ivery of new drawings (such as P/N* s 96303 and 
96302) as w e l l  a s  l a t e  r ece ip t  of drawings revised due t o  A C O t s  
from MIT/IL (example, P/N 96141, 96059, 95925) a f f e c t  the  cos t  
and del ivery schedules of  t h e  various blocks, SperryOs con- 
f igura t ion  control  system and production control  procedures 
requi re  simultaneous release of a l l  ACO affected drawings t o  
properly execute and control a design change, 

2. Tool drawings (Van Dykes) of the F loa t  Support Assembly 
P/N MA96009, Assembly Tube P/N MA%Oil, and Elracket Assembly 
P/N MA 96191 were received from MIT/IL, 
en t ly  superseded p r in t s  unchanged from the  o r ig ina l  issue. 
problem s t i l l  existed,  therefore,  due t o  the  following: 

A l l  three are appar- 
A 

1) I n  an a n d f % c i a l  :spy zf 28" fflli~a 0 

b n k  f ix tu re  p r i n t  & v ' & ~ & ~ ~ - 1  ~ 8 s  given to Sperrji 
during a v i s i t  t o  MiT/IL, 
new P/Nls f o r  the Floa t  Clamp Assembly MA96730-32, 
t h e  Assembly Tube MA96207-9, and the  Bpacket 
Assembly MA96207-5. 
p r in t s  were t o  be released l a t e r ,  

Tnis p r i n t  cal led out  

The o f f i c i a l  copies of these 

2)  The f i l l i n g  f ix tu re  has been modified i n  accordance 
with MA96730-1 (unoff ic ia l )  but d e t a i l  changes a r e  
unknown a t  t h i s  point,  

3 )  Sperry l i s t e d  P / N v s  MA96009, MA96011, and MA96191 
erroneously as missing, 
were the  new or updated versions. 

What was needed, of course, 

4 )  Receipt of drawing P/N MA9614l-lA cleared up prob- 
lems associated with t h i s  f i x tu re ,  
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3.  ACO #3046 received 11/23/62 and ACO #3062 received 
12/27/62 were assigned the same revis ion sub-letter,  
s i t ua t ion  i s  not compatible with Sperry*s standard system of 
configuration control  during manufacture, or  with t h a t  of 
Sperry' s subcontractors, and must be avoided. 
r e l e a s e  of two changes can be included under the same sub-let ter  
but sequent ia l  r e l ease  of such changes destroys control  of con- 
f i gura ti on e 

This 

Simultaneous 

4. 
ECO's when they a r e  listed on a p r i n t  as rev is ing  it, 
placed a "hold" on P/N MA96670B due t o  the  lack  of MIT/IL 
ECO #1278, Problem a l lev ia ted  when ECO was received, 

I t  i s  recommended tha t  MIT/IL include copies of i n t e r n a l  
Sperry 

C. Heater Sensor Element Fixture Dif f icu l ty  

The heater  sensor- element re ta in ing  f i x t u r e  (P/N wTBA'*] 
supplied by MIT/IL the  week of 12/14/62 was placed i n  service.  
The f i rs t  un i t  assembled by t h i s  method unfortunately had %Re 
heater  sensor element wires pinched during the  operation, Re- 
work of t he  f i x t u r e  eliminated the  problem but the heater  sensor 
element f o r  u n i t  AP-4 had t o  be scrapped, 

D. Gassing Problem 

1. 
from 20 mill imeters t o  5 millimeters. 

U n i t  AP-6 was found t o  be gassing during pressure cycling 

E. Danco Stacks Oversize and Permeability Problem 

Recently received lamination s tacks from Danco Tool Coo 
appeared t o  be oversize and t o  have low permeability, 
checked out  a t  Danco by J, Morgan and C, Wiblette a s  follows: 

This was 

1. Poor r eg i s t r a t ion  of t h e  lams i n  the  stacks was caused 
by an improper set-up of t h e  d ies ,  
operation and resulted i n  the  O.D, being out of con- 
c e n t r i c i t y  w i t h  the I . D ,  
on t h e  I . D . ,  the  O.D, of various lams appeared t o  have 
sh i f t ed  and the  stack Q,D,  appeared too large,  This 
problem was immediately r e c t i f i e d  and the nine affected 
s tacks from Sperry were reworked by Danco. 

This was a random 

Since the s tacks were pi loted 
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2. The permeability problem developed as follows: 

. MIT/IL spec i f ies  "Hyperdk" on manufacturing drawings 
f o r  l a m  s tacks,  
treat is ,  Westinghouse i s  l i s t e d  a s  the  suppl ier ,  

Permeability is not specif ied but heat  

0 

. Sperry purchases "Hyperniksa type mater ia l  i n  accordance 
with Sperry Standard MF'A which includes a comprehensive 
purchase specif icat ion t h a t  def ines  required flux 
density,  chemical composition, permeability, e tc  
Sperry experience indicates  tha3 Carpenter S t ee l  #49 
(4.750 a l loy )  is an  excellent source of mHypernik" type 
ma te r ia l  

. Danco had standardized on Carpenter S tee l  #49 material  
s ince it i s  thoroughly checked and c e r t i f i e d  by 
Carpenter pr ior  t o  del ivery a s  t o  permeability, etc.  
Danco inspection of received mater ia l  has ve r i f i ed  t h i s .  

e Apollo P IP  lamination mater ia l  was received from 
Westinghouse by Danco and found t o  have permeability 
approximately 50% lower than the Carpenter S t e e l  #49 
a l loy ,  
a b i l i t y ,  Danco used the  Hypermrc a s  is, 

Since t h e  HIT/*'IL p r in t s  did not specify perme- 

e MIT/IL ( M r ,  Lou Eichenger) found t h a t  xhese d c r o s y n  
cores had permeability four times lower than normal 
and advised Spel-r-yo 

Sperry v i s i t e d  Danc~\ t.n imrestigat,ec 
centacted (Mr, Don Dei Tirate) and admitted Ynat t h e i r  
c e r t i f i c a t i o n  was 8 xineograpr? form uhich s ta ted  the 
chemical properties of t h e i r  Hppernik and the  maximum 
permeability i n  t'ne nard conciitfon, The space f o r  
permeability a f t e r  annealing was cot f i l l e d  i n ,  
Westinghouse agreed t3 €ill i n  xhls  in€ormation on 
fu tu re  batches and t h a t  .the permeability should have 
been higher, 
t i o n a l  heat  treat which appears t o  be of doubtful value. 

WestAn&muse was 

They recommended a long (10 hour) addi- 

Mre Lou Eichenger of MIT"JL was contactad and agreed t o  
i s sue  more s t r ingent  specif icat ions,  such a s  Sperry MFA. 
He recommended tha t  Sperry use exist.ing microsyns a s  i s  
and suggested that the  HypsrnfK may be prone t o  perme- 
a b i l i t y  changes due t o  handling a f t e r  hea t  treat, 
did not believe that  t h i s  Pow permeability would be an 
important f ac to r  

H e  

.Danco w i l l  now use Carpenter #49 f o r  Sperry Apsllo P I P 1 s .  
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. Sperry obtained r i n g  samples of Westinghouse Hypernik 
both before and a f te r  hea t  treat, Carpenter S t ee l  #49, 
and Alleghany Ludlum #A750 f u r  metal lurgical  t e s t s  and 
chemical analyses,  
due t o  handling w i l l  a l s o  be invest igated,  

Possible reductions i n  permeability 

3. Further invest igat ion of the  Alfenol 1,s. lamination problem 
including a telecon (J. Morgan t o  L o  Eichinger of M I T h L )  
resu l ted  i n  the  decision t o  scrap out the  contaminated lami- 
nations. "he problem was than turned over t o  Sper ryss  
Qua l i ty  Assurance Dept, t o  insure t h a t  these ins t ruc t ions  
a r e  car r ied  out a t  Danco, 
a t  t h i s  time w i l l  a f f e c t  Danco's schedule del ivery of I.S. 
s t a t o r  cores by a t  l e a s t  2 weeks, 
e f f ec t  on Sperry8s scheduling f o r  the  I .S.  assembly. 

Replacement, of the  Alfenol mater ia l  

This may a l s o  have an 

F. GrindinE Problems a t  American Beryllfum 

A ser ious problem has been enconntered duping grinding opera- 
t i ons  a t  American Beryllium, This problem developed a s  follows: 

1. 

2. 

? / =  

4. 

5. 

6. 

7. 

8. 

Eight potted I.S. Assembliau P/N IAP95912 were shipped t o  
American Beryllium on Jsnuai-~ l€? f o ~  finish grinding, . 

Of the  f i r s t  seven unPts ground by January 2%, f i v e  
showed evidence of cu t t ing  in to  the end turns  on the  
shor t  s ide  of the  taper. Two w w e  satisfactoTy, 

An immediate ''HOLD"" m 5  placed 03 t he  r e m i n i n g  13 I.S. 
Assemblies (?/N IAP93236) n o t  y e t  potted >ut already 
impregnated, 

Examination of the  13 u n i t s  ready for pott ing revealed 
they a r e  apparently t9 p r i n t  and very t i g h t l y  machine 
wound 

The P/N 95961-1 taper e u g e s  suppiLed t o  Spemy and 
American Beryllium by MLT/IL were suspected but Sperry 
does not  have the MIT//TL taper  gauge drawing, 

There i s  no ex is t ing  spec i f ica t ion  a s  t o  r a d f a l  posi t ion 
of t he  end turns  of the PIN IAP73236 Assembly, 

J .  Morgan of Sperry telephoned G, Fairweather of MIT/IL 
r e  t h i s  problem on January 25, 
r e l a t i v e  t o  the end t u r n s  was obtained 131 order t o  de- 
termine the clearances fsivalred, 

Tne locat ion of t he  taper  



2ccc5-c 

P. 18 

9. 

10. 

11. 

12. 

13 

1L. . 

15. 

Block "Ott potted I.S. Assemblies were ground without 
t h i s  interference and the  only apparent difference i n  
design i s  the  removal of a 45" chamfer on the winding 
s l o t  bores of P/N IAP932390 

Ten more I.S. Assemblies P/N IAP93236 a r e  now ava i lab le  
pr ior  t o  impregnation, 

The ac t ion  planned t o  eliminate the problem is as  follows: 

The required clearance from tape r  t o  c o i l s  w i l l  be 
calculated,  

. An attempt w i l l  be made t o  ad jus t  t he  ten  I.S. 
Assemblies t o  provide t h i s  clearance, 

The 13 impregnated I U S ,  Assemblies w i l l  be 
checked t o  determine if any w i l l  provide the  
necessary clearance, 

A l l  acceptable I , S ,  Assemblies will then be 
potted and sent  t o  grinding, 

. An Engineering Change Rqzes ' t .  2411 be submitted 
t o  MIT/IL requesting the required def in i t ion  of 
end turn  Fadial  pos i t ion  on the  P/N 1AP93236 
I.  S. Assmbly drawing, 

. Sperry w i l l  X-ray e - d / ~  s e t % i m  the damsged 
I.S. Assemblies t;j de-,ei-nC.ne tr,c d9gr-59 c~f 

could be a possible b +r*rte 41 t, J u b i e  ii the bore 
of the I,S, Assembly P/N IAP93236 rx excessively 
eccentr ic  r e l a t ive  tm tLe wiiiding slot bores, A 
check of tolerances in-xlved indicated A des ign  
maximum eccentr ic i ty  of .006'1, which shauld not  
cause trouble 

- e c c e ~ t ~ i c ~ t y  ~I-I~Ic ,  1 2 ~ ~ )  T . ~ ~ s F :  lLr,i T S -  i r l L s  

The f u l l  impact of t h i s  prsblem OA the  scheduled delfvery 
of u n i t  AP-18 and subeeqmat  has yet to be determined, 

Cross sect ions and X-ray photspaphs of the f ive damaged 
P/N IAP95912 Assemblies reval.ed :hat the  fntsrforence was 
due so le ly  t o  the placemen2 of" the end %urn3 on the I.S. co i l s .  

The 13 impregnated 1,s. Assenblies have been checked aga ins t  
t he  end tu rn  wire placement twl and the ,necessary clearance 
was lacking, These 9ssemblies cannst  be used f o r  the  Apollo 
P IP  but w i l l  be aacepkacle to t he  Polar is  PIP proparno 

The remaining urdmprcgnated I S ,  Assemblies have had t h e i r  
end turns  repcs iz ionsd  a n i  a r e  cwrens iy  i n  process of i m -  
pregnating and po'tting, 
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16. Eccentr ic i ty  hers not caused t h i s  problem. The cross-section 
and X-rays ver i f fed  this conclusion, 

17. Sperry i s  now awaiting and ACO def ining the  desired conffgura- 
t i on  of 1.S- c o i l  end turns,  

18. ACO #3093 and ACO #3099 were received on 3/8/63 a f f ec t ing  
Blocks I and 11, 

G. Apollo Test Requirements Waiver 

1. A t  t he  CCB meeting of December 14.9 J. Mrller of MIT/IL advised 
t h a t  CFE Apollo PIP Final l e s t  Console would not be ava i lab le  
u n t i l  Feb. 1, 19630 Sperry Tqqsiested a waiver of t e s t  require- 
ments on a l l  units avai lable  before t e s t  equipment i s  operative. 

2. The console could be used i n  January for open loop t e s t i n g  SO 
t h a t  the  waiver would apply to dynamic t e s t  only, 

3 e Contracting Officey s memos wwe received, thereby f o m a l i z -  
i ng  the  waiver of dynamic tes t  u n t i l  the  console i s  f u l l y  
operative and the  Final Test Procedure i s  defined, 

4. I t  i s  a n t i c i p t e d  that  ;he waiL-er on d y m d e  test w i l l  be 
l i f t e d  s t a r t i n g  with urn% iAP-19, 

H. PIP F i l l i n g  Teehniquz 

A Sperry change mqves t  #A-'is nas been sent t o  MIT/IL suggest- 
ing  a redesign of the  filLang P ixtlfle, 

I, Possible Problem Apeas Reported by S s z z y  

The following i t e m  w m e  repor ted  9s possible pwblem areas  
t o  be reviewed by E T / T L  fx neceaisarp ac t ion :  

1. Tolerance build-up on t he  PIN $5913 Float Assembly permits 
a possible 0025y' interference betwean the PIN 96014 Rotor 
and the  Float  End Plate ?/N 93211,, Although t h i s  has not 
occurred t o  date ,  i t  i s  p c s d b l e  and could cause scrappage 
when i t  does CCCI&-~ 

2. The P/N 95913 Float A;sembly  OS u n l t  AP-2 did not requi re  
any adjustment f o r  pendu l s i ty ,  
Yne present des ign  i s  on t h e  iwrCer1iue uf  periCliilij&t>- ad- 
jus  tment c a p  b i i i t y  

I 'hls would seem t o  ind ica te  
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J. 

K. 

3. 

4. 

5. 

The P/N 95913 Floa t  Assemdy f o r  un i t  AP-5 did not re- 
qu i r e  the  i n s t a l l a t i o n  of any f l o t a t i o n  scpews P/N 93213 
t o  achieve neutral  buoyancy, 
t h a t  t he  present design i s  on tne borderline of neutral  
buoyancy adjustment with the f l o t a t i o n  screws t h a t  a r e  
ava i lab le  

Thia would seem t o  ind ica te  

Tolerance build-up between tne threads o f  the Stop Screw 
P/N 96005, the Pendulous Weight PIN 96006, and the Float  
Body Bore permits inc l ina t ion  of t he  s top  screw from the  
perpendiculay t o  t h e  I A  and OA axesy This hss resul ted so 
far i n  maximum incl inat ions of 2' 2S1 i n  the  PRA input a x i s  
plane and 2O 42? i n  t h e  PRA mtpt axis plane wnich oc- 
curred i n  unit  AP-4, There i s  no ex l s t ing  specif icat ion 
on t h i s  perpendicularity; therefore i t  i s  suggested t h a t  
dimensions be placed on the  bottom of the s top  screw de- 
f in ing  the  perpendicularity of i t s  l o n d t u d h a l  ax i s  and 
f l a t n e s s  plus a s imi l a r  defirrition f o r  the  threaded bore 
of t he  f l o a t ,  

The presenT, d is t r ibu t ion  of end stones ava i lab le  under 
P/N 93256 (-1 through -9) provides f o r  adjustment i n  .0004.n 
steps.  The MC procedure in Addendum U-l t o  MC- lUUU re- 
qui res  adjuszment t o  g X O < f "  
t i o n a l  dash numbers be provided t o  accommodate t h i s  re- 
quirement, 

1% 1 s  juggested thaz addi- 

Rotor Rotating D f f f i c d t i e s  

No tolerances were given the w,ligament and or ientat ion 0f 

t h e  S.G. and T O G ,  rc tors  &t"S,e,r r.cr.riwiting 4.5 degrees as per TWX 
#TT623243 ., 
s t a t ed  they must have ~ 3 t o r  a l i g m e n t  tolerances f m  the prepara- 
t i o n  of an alignment f'ixp,ulr.e, I t  shou.id be noted here t h a t  a l ign-  
ment of other ro to r s  was aeeomplfsbsd with the use of an MIT/IL 
supplied f i x t u r e  and t ha t  the  Manufacturing Drawings do no t  
specify assembly tolerances, En- addition, 'the slots were used 
t o  o r i en t  the  r o t o r s  w l t h  a Spei:y flxtture; however, t he  s l o t s  
have now been removed, 
t h e  r ece ip t  of ACO 39'73 Prom MIT/ZL 3n March 8, 1963 which fur- 
nished information secqu.Frd t - ~  accomplish t h i a  change, 

Sparry' s Mztnods and "roling Engineering group had 

k e a s  d i f f i c u l t i e s  were a l levfa ted  by 
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L. S ta tor  Core Contaminations 

e 

M. 

Danco Tool and Mold has advised t h a t  Alfenol laminations 
f o r  Apollo In t e rna l  Suslpension Sta tor  Cores were received back 
from Eastern Heat P e a t  contaminated with a substance t h a t  pre- 
vents stacking of t he  cores. They have t r i e d  cleaning f n  ac- 
cordance with ex is t ing  specif icat ions but with no improvement. 
A l l  2000 laminations f o r  t h i s  current  order a r e  affected.  If 
a su i t ab le  cleaning method (one t h a t  wonvt damage the  oxide 
coating) cannot be found, then it w i l l  take approfimately two 
weeks t o  replace these laminations, and de l fver ies  of needed 
I.S. cores w i l l  be similarly affected,  Danco w i l l  inves t iga te  
fu r the r  and advise progress, 

Concentricity Problem 

S/N IAP-11 exhibited a r a d i a l  centering r a t i o  t h a t  was 200% 
of spec requirements, 
viously reported concentricity tolerance build-up problem. 
MIT/IL was previously contacted r e l a t i v e  t o  an out  of spec con- 
c e n t r i c i t y  condition found i n  t h i s  un i t ,  A waiver was obtained 
s ince the problem arose due t o  tolerance Mld-up ,  

This appwently resu l ted  from the  pre- 

MIT/IL took the concentricity problem irrider advisement and 
recommended t h a t  out of spec tolerance WId-up  cases be ex- 
amined as they oocup", 

The r a d i a l  centering r a t i o  problem of d t  S/N IAP-11 was 
re fer red  t o  MIT/IL, R, Massaro, who gave Sperry e3 teleeon waiver 
on t h i s  condition and instrficted Sperry t o  psrxeed with f i n a l  
t e s t s  cf the  mitO A c 3 x i p m i ~ g  .TwX was ~ e q ~ s t . d .  

I t  i s  recommended tha t  M I T h L  review the  jewel-pivot-rotor- 
f l o a t  concentr ic i ty  blerrsnee and re la ted  r a d i a l  center ing 
r a t i o  problems t o  determine xhether changes can be made t o  
eliminate o r  minirdze these p13blems. 

N. Par t s  Shortage Problem 

I n  order t o  expedite the  incorporation of ce r t a in  A C O I s ,  
MIT/IL has been contacted and has agreed t o  provide Sperry with 
the  following parts: 

!&EL EL.!.! Description 
Rotor 
Connector Wire Retainer 

20 96QU 
10 96015 
18 96106 End Cover, Insu la t ing  
18 96102 ddent l f fcat ion Label, NASA 

3 sets MA96670-12 Density Floats  (Block 11) 

There i s  an urgent need f o r  these parts, 
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0. Suspension Capacitor Assembly Di f f i cu l t i e s  

The requirement f o r  f i n a l  information on the  Suspension 
Capacitor Assembly w f l l  be a f fec ted  by t h e  apparent 4-5 week 
schedule sl ippage resu l t ing  from grinding and other problems. 
Although the  due dates for  spec i f i c  items such a s  the  NASA 
specs #1002057, 1005400 and 1005404 could s l i p  with the  sched- 
u le ,  i t  would be helpful  t o  have a l l  required information earlier. 

NOTE: A l l  of t h e  Suspension Capacitor Assembly p r i n t s  re- 
ceived from MIT/IL contained the  statement: 
approved f o r  Productionga0 
lease the  job with these p r in t s ,  t h i s  statement was 
wri t ten out pr ior  t o  release, 

"Not 
Since Sperry had t o  re- 

P. A Potent ia l  Problem Area 

Due t o  the apparent coKcern on the  part of  t h e  Apollo system 
people with possible var ia t ion i n  damping coef f ic ien ts ,  Sperry 
has begun a c r i t i c a l  evaluation of a l l  procedures concerned with 
the damping f l d d  and the  processing prosedures used during de- 
gassing and f i l l i n g  operations, 

An examination of tihe pr inc ip le  of operation of t he  specified 
Molecular Vacuixn gage shows t h a t  the  indicated pressure of t h i s  
gage i s  proportional t o  t h e  moleculay weight of the  f l u i d  whose 
pressure i s  being measured, Since t h i s  gage i s  cal ibrated f o r  
dry a i r  (moleczlar wt,*28) m d  i s  being used with hydrocarbon 
vapors ( r n n l ~ + i i l e ~  u t 3 -  $% 13313': 911 appreclable emor  i n  pressure 
exists between absolute pyesswe and the  indicated gage pressure. 
Tine l i terature fur.rLshed by the iiii~dac*~-si. i n d d ~ a t e s  that t h e  
f u l l  sca le  value of presswe of t h i s  molecular gage when used 
with a f l u i d  of molecular wgight Df 1800 i s  approximately 0,1 mm. 
The procedure preseat ly  calls f m  f i l l i n g  a t  20 ~ m ,  which is %he 
full sca le  valtle for this gage wnen used with dry a i r ,  A fur ther  
problem could exist. d u i n g  degassing, 
cal ibrated fo r  the damping f i d d  molecular weight, and the  indi-  
cated pressure is used dming degassing (specif ied as 50 microns?, 
an absolute  a i r  pressure considembly lower than t h i s  w i l l  ac- 
t u a l l y  be a t ta ined ,  'ff t h i s  is dme,  the higner vapor pressure 
f r ac t ion  of the damping flcrid w i l l  be Bgst,rl pped out*' r e su l t i ng  
i n  a change i n  v iscos i ty  (in the i n s t m s n t  8. change i n  damping 
coef f ic ien t )  and d m s i t y ,  

If t h i s  gage i s  used un- 

Sperry i s  presently invest igat ing the magnitude of t h i s  pos- 
si b i l i  t y  . 

Sperry f e e l s  that a TD meeting t o  discuss t h i s  po ten t ia l  
problem and t o  take steps deemed necessary t o  minimfze f t s  
e f f e c t s  should be in i t i a t ed  in t he  near future .  

* per Addendum D-i to OD 23607 
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VI. CONCLUSION 

A s  of March 31, 1963 t h e  Apollo PIP  R & D Program a t  Sperry 
i s  on schedule i n  accordance with t h e  Patest revised block del ivery 
schedule determined a t  t h e  A p d h  PIP TD meeting of March 22, 1963 
a t  MIT/IL. 
t h e  Terniary Moding t o  t h e  Binary Type of Msding which w i l l  result  
i n  t h e  appl icat ion of closed loop t e a t  t o  e a r l i e r  un i t s ,  possibly 
beginning with S e r i a l  No, TAP-12, 

A t  t h i s  same meeting MXT/IL outl ined the change from 

The three  Block 1 delivered units were tes ted  open loop, 
These units m e t  agreed upon t e s t  spec requirements between MIT/IL 
and Sperry with the  excspLf0n ~f two specs presently befng inves t i -  
gated a t  MIT/IL ( the Average Angular Spread and RetdfdCentering 
Ratio) 

The block system continues t o  provide poblems i n  t h e  areas 
of purchasing of small q w n t i t f e s  and l i d t e d  supplfes of reserve 
parts t o  cover y ie ld  r a t e s ,  
of delivered u n i t s  from 72 t o  70, which eased the  overal l  block 
coverage problem t o  some extent, However, new manufacturing prob- 
lems, such a s  those encomzered during t h e  grinding of dc rosyn  
p-rts, se~rerely pff"er.t.rl? p P T . 5  t -nvemp; y-7 ~1r-I rat,es and block 
schedules, 
problems as they occurred. 

ACO #3ll2 decreased the t o t a l  quant i ty  

A C O ' s  have beer* %%sued by MTT/IL t o  correct  these 
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V I I .  CURRENT LINE OF BALANCE CHART AND SUMMARY 

The Line of Balance Chart dated 3-15-63 (Page 25) ind ica tes  
de l ive r i e s  from Deeembgr 1962 through March 1963 i n  accordance 
with t he  l a t e s t  I1proposedtt o r  revised schedule, 

The horizontal  t8LOB18 ind ica tes  t h e  supplies of prts and 
a v a i l a b i l i t y  of subassemblies required for Block I manufacture 
a r e  cur ren t ly  adequate t o  meet the l a tes t  revised schedule, 

Since Block TI was rei-sed f o r  manufacture during t h i s  
report ing period, a l l  parts a r e  now on order and the  first del-  
i v e r i e s  of items such a s  s t a t o r  eores have been received, A 
Block I1 Line of Balance Chart w i l l  be prepared short ly  and in- 
cluded i n  the  next quarter ly  repert ,  
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I. 

a 

0 

0 

I1 . 

INTRODUCTION 

This report  summarizes the Sperry a c t i v i t i e s  and progress achieved under 
Contract IUS 9-455 during the  period December 3, 1962 through December 10, 1962, 

GENERAL ACTIVITIES 

A. Unit AP-4 is  currently undergoing tt shroud preparation" ( in s t a l l a t ion  ef 
connectors, spacers, etc.) prior t o  sh ipen t .  

Bo Units '61p-5 i e  currently i n  the  tank undergoing 72 hr. evacuation. 

C. Unit AP-6 is  being cleaned i n  Final Assembly. 

D. Unit AP-7 i s  undergoing ducosyll t e s t .  

E. The revised schedule far BlQck 0, a f t e r  the ACO #3C49 carreutien of the  
ro tor  problom, i s  a s  follawsr 2 in October, 1 i n  November, 3 i n  Docamber and 
2 in January. 

F. E. Fairweather of MIT/IL called on 12/5/62 t o  advise t ha t  tooling dwgrr. P/N 
MA96011 and MA96191 w i l l  raplac@ P/N MA96207-5, 7 and 37. B l l u ,  P/H Ma96009 
w i l l  replace MA96730-32. 

111. STATUS PARTS & ~ - & W N H L I E ~  

A. Statug of Bssemblg 

Unit No . 
AP-1 
0 - 2  
Ap-3 
AP-4 
AP-5 
AP-6 
AP-7 

Remark8 

Delivered 10/16/62 
Delivered 10/16/62 
Delivered 11/29/62 
In "shroud prepmation* 
I n  72 hr. evacuation 
In  f i n a l  assembly 
In ducoeyn t e s t  



B. Toraue and Sisrnal Generator Microsm &xmablg 

S. G. Micnsm (AP9595 2) T.G. Microem (AP95451: 

Total Additional 
Campleted Parte In 
( t o  date) AOCe84 

Total Additional 
Completed Parts In 
(to date) Proceu  

Stacked & Bonded P/N U96016 

Surface Grind 
0 

11 - 
Mount Coils & Terminal Ringrp 11 - 11 - 
Final Test of Micro. Asmmbly 

Assembled into Housing 
0 11 u I 

11 - 11 - 
Potted, cured & Cycled u - 11 - 
Ground Assamblies 9 - 9 w 

Inepection 7 1 7 - 
Ducosyn Assembly 7 0 

Inspection 

Tested & Graupad 96 - 
C. J n t e r n a  Siysrwnel on AsrranbQ 

Stacked, Bonded & Ground P/N AB3239 20. 

20 Inspect ion 

D u r a f i l m  

Coil Winding & Term. Aesmbly 

20 

20 

0 Final Teat of 1.9. Aisambly 20 

Assambled i n to  Housing 

Petted, cured & Cycled 

20 

19 

18 0 Grinding 

Inapectian 16 

14 Ducosyn Prep. 



V. 

1. 

2. 

3. 

4. 

ACO 3026 stated t h a t  MIT/IL wuld  supply ex terna l  hardware ( e h u d e ,  heaters ,  
clamp rings, etc.) for  un i t8  AP-4 th ru  AP-8 Qf Black 0. These pnrts have not 
been received to date  and unless they become ava i lab le  by 12/17/62 or  a waiver 
i e  received by then, the del ivery schedule for  the  remaining Block 0 unite w i l l  
be affected.  

ACO 143030 wae received by Sperry with *e understanding t h a t  required canpenion 
drawing8 for  teoling and higher aswmbller also affected by t h e  change m e t  be 
revised and IssuQd by 1 0  Dscmber 1962 or  sch.dules w i l l  be adverrely affected.  

Sperry awaitr MIT/IL ac t ion  on t h e  follswlng drawingr ( r e v i d  l i e t ) :  

P/N 96189 - must be revieed aad issued to include manufacturing changes made by 
Hinos bqmration per m-169 
P/N MA96191 new dwg. not delivered yet 
P/B MA96011 new dwg. not deligored yet 
P/N MA96009 new dwg. net  delivered yet 
P/N 96126 = must bo r ev i rd  t o  uevar feur turn  remet c o i l r  
Add. D-1 t o  MC 1000 = must be revirod t o  c o v w  four tu rn  r e r e t  coi l r  
P/l4 96302 - new dwg, not dolivered yet 
P/N 96303 = new dwg. not delivered yet  
P/N 95944, PL9594.4, DCL 95944 murt be revlsu? t o  rhew a l l  late ACOlr .  
P b  96180, PL 96180, DCL 96180 must be revised ta r h w  a11 l a t e  ACO1r.  

Several ACO'r were Isrued by MIT/fL a t  t he  l a s t  Change Control Board mooting 
without omresponding changar i n  re la ted  arsanbly drawingr. In addi t ion,  
eovera1 existing drawingr were d e a c t i v a t d  by ACO and mparseded by new 
drrwingr whioh wero m t  pt re3 e a e d  Sprryr 8 oonfigurrtien contra1 eyrtem 
and produotion cent ro l  p r a o d u r e ~ r i q u l r e  rlmult.neour r e l ea re  of a11 affected 
drawlngr ta preparly oontrol a r d , ~ p o u t e  a dealgn ohango. 
response t o  changer and td.ght ooqtmJ.-of oonfiguration are a nece r r l t y  t a  
t h i o  pragran, Sperry ha8 r e q u w h d  that future MIT/IL deelgn changer include 
a11 requlred doomentation a t  the  time of release.  

Since immediate 

3026 
3M7 
3M8 
3030 

10/5 
11/23 

n 
I( 

(Decr.) ~ e r  
No NO 

Ye 0 Tor 
tl I1 

I. Ne 
I1 n 
N n 
tl U 
I) n 
tl n 
N a 
n n 
n (I 

n I1 
I( tl 

I1 1 
I, I 

Released 9/26/62 in advance of auth. 
Released 11/26/62 

n n f o r  Block I1 only 
in advance of auth. 
Released 11/26/62 

I) n 

a H 

I f  I t  

I1 
n n 
U n 
11 a 

m 

n a 

n W 

n I 

!! ?? 
n n 

3039 

I1 I 11 - * I1 
11 1 0 8  - I t  ' 1  i n  advance of auth. 
I1 Na, - It I1 

tm H 

11 n 

3048 I1 

3% It 
3049 

3052 
- 11 I t  11 

I1 I1 I1 - 
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I. INIRODUCTION 
0 

This repor t  summarizes the S p r r y  a c t i v i t i e s  and progress achieved under 
Contract NAS 9-455 during the  period December 11, 1962 through December 16,  1962. 

11. GENERAL ACTIVITIES 
0 

0 

A. Units AP-4 and AP-5 are current ly  undergoing It shroud preparationtt ( i n s t a l l a t ion  
of connectors, spacers, etc.) p r io r  t o  shipnent. 

Units AP-6 is  c w r e n t l y  being modified to add 3 tapped holes per MIT/IL lVX 
direcAion. 

B. 

C, 

D. 

Unit AP-7 T.G. Microsyn has  been reworked and i s  being checked far concentricity.  

N. Blumenstock received and hand carried the following from MIT/IL on December 12 :  

6 96149 Heats-r and Sensor 
u 96190 Element Retainer 
2 95907 Shroud, Magnetic 
2 96121 Cover, Magnetic 
7 (TBA) Cable Retainer 
1 (mA) Element Retainer Fixture  
1 Cable 1nst;allation Fixture  

NOTE; The above two new fixtures are t o  be reviewed by Sperry and adapted as 
required in"& the  manufacturing process. 

E. Mr. J. Morgan attended an A p o l l e  Itchange Control Eoardtl meeting a t  MIT/IL on 
Friday, Decenber 14.. The following A C O ' s  were reviewed and processed: 

ACO # Title Disposition # Title Dispesit ion 

3 a 3  
3029 
3 031 
3 032 
3Q43 
3044 
3053 
3054 
3055 
3056 
3057 

F i l l i n g  Tank Approved 

Bellows 
M i l t  .Hem Term ., Cancelled 
T . G Term ,Ring 
P a r t s  List(WO11) 11 

Heater Sensor Approved 
Outline (11 014 ) It 

Assembly (tlO1l) I1 

Outline ( 11 111) 11 

P a r t s  L i s t ,  ( ~ ~ 1 ~ 1 )  '1 

Terminal Ring I1 

11 

Held 

Clamp Cancelled 
Tubing Adaptor Approved 
T . G .Micro syn As sy . 
Assembly (I8 I l l  ) (1 

Main Hsg. It 

F i l l i n g  Tank I 

F i l l  Tank Cover W 

Cancelled 
S.G,Microsyn Assy. Approved 
Test Procedure Cancelled 
Potted T.G, Micro. I t  

11 

, 



F. ACO #3069 had been submitted to Sperry pr ior  to the  CCB meeting f o r  preliminary 
review, 
#QD 236U7 - Section 8) t o  the Apolle program with minor modifications. 
t h i s  ACO did not meet the requirements f o r  an Apollo Test Procedure, it was 
cancelled by the  Beard. 
Systems and Components Grsrup and NASA f o r  the purpose of del ineat ing a S t a t i c  
Test Procedure which w i l l  be delivereci t o  Sperry by p. Massare on Wednesday, 
19 December, 

Essent ia l ly ,  t h i s  Change added the  Polar i s  PIP Test Procedure (from 
a 

Since 

A meeting was scheduled f o r  Monday between MIT/IL 

a 

Unit Ne. 

AP-1 
AP-2 
AP-3 
A P-l, 
AP- 5 
A P-6 

I 

AP-7 
AP-8 

I n  addition, t he  Monday meeting w i l l  review the a v a i l a b i l i t y  of the Test Procedure 
fo r  Block I. If thds da te  and t he  length of the  specified t e s t  cycle are not i n  
agreement with A p o l l ~  PIP Milestone, Ust then a new meeting w i l l  be scheduled a t  
MITIIL en mursdwy, 20 Decembar t o  resolve t h i s  problem. 

_ _  ~ \ 

Del ive  r ed 10/16/62 
Delivered 10/16/62 
Delivered 11/29/62 
In shroud preparation"' 
I n  "shroud preparation" 
In  f i n a l  assembly 
I n  ducosyn assembly I In grinding operation 

111. STAWS MAJOR PAR" & SUB-ASSEMBLIES 

A. S t a tus  of Assembly 

Remarks 



B. zoraue pcJ Siknal Generator F.iicrosvn &ssembly 

S. G. Mfcros~n (AP9595a T.G. Micrown (A P95&51 1 

Total Additional Total Addi t iona l  
Completed Parts In Completed Parts In 
(3- date) Procesg ( to  datg) &3Cesg 

Stacked & Bonded P/N AP96016 12 - 11 - 0 
Surface G r i n d  12 - 11 - 

0 Mount Coils & Terminal Ringe 

Final. Test of MScro. Assably  

Assembled in to  Housing - 11 - 11 

Potted, Cured & Cyoled 11 - 11. 

Ground Assemblies 9 - 9 P 

Inspection 7 1 7 .I) 

Ducosyn Asscunbfy 7 1 a Q 

Inspection 96 80 - 
a Coil (AB3 2~6) COll (m3 231) 0 

Testbd & Grouped 96 80 

. .  C, Xnternaa gusm naioa Assembly 

Stacked, Bordad & Ground P/N AP93239 

I[nBp&.Ctl?&k '* 
1 1  

hrafilm 

20 u 

... 20 

20 

Cail '  Winding & Tern, Assdbly  20 

Final Test of I.S. Assembly 20 

20 Assembled into Housing 

0 Potted,  cured & Cycled 

... 
19 

Gr ind f ng 18 

16 

;4 

... 
Saspection 

0 Dusiiej% Prep, - 2  



IV. 0 
PROBLEM AREAS 

1. A t  the  CCB meeting of  L4 December, Mr. J. Miller o f  MIT/IL advised t h a t  the CFE 
A p o l l ~  PIP Final  Teat Console would not  be avai lable  until 1 February 1963, 
w i l l  a f f e c t  current  scheduling of t e s t s  f o r  ,un i t s  S/N AP-7 and AP-8 i n  e a r l y  
January. 
the equipnent cannot be made available on time. 

Sperry awaits MIT/IL ac t ion  on the  following drawings (revised l i s t ) :  

P/N 96189 
Mince Corporation per HS-169 
P/N MA96191 naw dwg. not delivered ye t  
P/N MA96011 new dwg. not delivered ye t  
P/N PI96099 n e w  dwg. n o t  delivered ye t  
P/TJ 96126 must be revised t o  co'Jer f o u r  t u r n  reset coi.  
Add. D-1  to MC 1000 - must be revised to cover four  tu rn  J-cset  c o i l s  
P/N 963q2 - new dwg. not delivered ye t  
P/N 96303 - new dwg. not delivered ye t  
P/N 95944, Ph95944, DCL 95944 must be revised t o  show a l l  l a t e  ACO's and new par tc  
P/N 96180, PL 96180, DCL 96180 must be revised to show a l l  l a t e  A C O ' s  and new p a r t ,  
P/N (TBA) ,  - cable r e t a ine r  - new dwg. not  delivered yet  
P/N (TBA) - e lmant  retainer f i x t u r e  
P/N (TBA) - cable in s t a l l a t ion  f ix tu ra  - new dwg. not delivered ye t  

!his 

MIT/IL ghould cons$der issuance 01 a waiver on the  test  requirements i f  

2. 

must be yevised and issued to include manufacturing changes made by 

new dwg. not  delivered yet  

STA'lUQ APOwlO CHANGE CRDE2Q 

Date C Q S t  Auth Auth 
ACO# Ra. Incr. R a ,  P a .  Current S t a tus  of ACO 

3026 
3027 
3028 
3030 

3033 
3034 
3035 
3 036 
3037 
3038 
3039 
3W0 
3041 
394.2 

3047 
3W8 
3 a 9  
3 050 
3051 
3052 

;% 

10/5 
11/23 

n 
11 

01 

a 
n 

n 
It 

W 

11 

m 

1 
n 

11 . 

II 
u 
n 
I1 

I1 

1) 

n 

(Decr.) Yes 
Ne No 

Yes Yes 
n I1 

No No 
11 I1 

11 11 

I1 11 

tl 11 

(II It 

n n 
n 11 

in 11 
n I 
a It 
11 11 
U I1 

11 11 

9 Ye 81 
Ik w 

I1 1) 

I1 It 

Released 9/26/62 in advance of auth. 
Released 11/26/62 

I1 I1 

I1 " f o r  Block I1 enly 
i n  advance of auth. 
Released 11/26/62 

11 11 

I t  I1 

I1 11 . 
I1 11 

I1 I1 

f l  n 
11 11 

11 11 

I1 n 
1 I1 
11 1) 

11 11 

It V I  

n It i n  advance of auth. 
I1 n 
11 rn 
It It 

..A,.,.- .". .L . -  
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I. I N  ?RODUC TION 

This repor t  s m a r i z e s  the Sperry a c t i v i t i e s  and progress achieved under 
Contract NAS 9-455 during the  period December 11, 1962 through December 16, 1962. 

11. GENERAL ACTIVITES 
0 

0 

A. Units AP-4 and AP-5 are current ly  undergoing ltshroud preparationt1 ( i n s t a l l a t i o n  
of connectors, spacers, etc,) p r io r  t o  s h i p e n t .  

Units AP-6 i s  current ly  being modified to  add 3 tapped holes per MIT/IL Iwx 
direct ion.  

B. 

C. 

D. 

Unit AP-7 T.G. Microsyn has  been reworked and i s  being checked fop concentricity.  

N. Blumenstock received and hand carried the following from MIT/IL on, December 12 

Heate-r and Sensor 
Element Retainer 
Shroud, Magnetic 
Cover, Magnetic 
Cable Retainer 
Element Retainer Fixture  
Cable Ins t a l l a t ion  Fixture  

NOTE8 The above two new fixtures are t o  be reviewed by Sperry and adapted a8 
required in'* the  manufacturing process. 

E. M r .  J. Margall attended an A p l l s  "Change Control Eoard" meeting a t  MIT/IL on 
Friday, Decmber 14. 

AGO # Tit le  Disaosition @J # Title 

The following A C O ' s  were reviewed and processed: 

D i s m  s i  t i o n  

3 a 3  
3029 
3 031 
3032 
3 a 3  
3044 
3053 
30 54 
3055 
3056 
3057 

F i l l i n g  Tank Approved 
Terminal Ring 11 

Bellows It 

Mult.Herm, Term. Cancelled 
T . G Term .Ring 
P a r t s  List("Ot1) It 

Heater Sensor Approved 
Outline (11 OH ) I1 

A s  sembl y ( It 0" ) 
Outline (111") I t  

P a r t s  L i s t  ( t 1 ~ )  1' 

Hold 

)I 

Clamp Cancelled 
Tubing Adaptor Approved 
T . G .Micro syn As sy. 
Assembly (leIlt) I 1  
Main Hsg. I1 

F i l l i n g  Tank .I 

It 

F i l l  Tank Cover n 
Cancelled 

S.G,Microsyn Assy, Approved 
Test Procedure Cane elled 
Potted T.G. Micro, n 



F. ACO #3069 had been s u b i t t e d  to Sperry pr ior  to the  CCB meeting fo r  preliminary 
review, 
#QD 23607 - Section 8 )  t o  the Apolle pr~grm with minor modifications. 
t h i s  ACO did not meet the requirements f o r  an Apollo Test Procedure, it was 
cancelled by the Beard. 
Systems and Components Graup and NASA f o r  the  purpose of del ineat ing a S t a t i c  
Test Procedure which w i l l  be de l ivera i  t o  Sperry by p. Massare on Wednesday, 
19 December, 

Essent ia l ly ,  t h i s  change added the  'Polaris PIP Test P r a c d u r e  (from 
0 

a 
Since 

A meeting was scheduled f o r  Monday between MIT/IL 

In  addition, t h e  Monday rqeet$ng w i l l  review the  a v a i l a b i l i t y  of the Test Procedure 
f o r  Block I. If thds da te  and the  length of  the specified t e s t  cycle a r e  not i n  
agreement with A p o l l s  FIP Milestone, Ust then a new meeting w i l l  be scheduled a t  

,MITkIL en mursday, 20 December t o  resalve t h i s  problem. 

111. STATUS MAJOR PAR? & SUB-ASSEMBLIES 

A .  Sta tus  of Assembu 

Remarks 

Delivered 10/16/62 
Delivered 10/16/62 
Delivered 11/29/62 
In  shroud preparation"' 
In  "shroud preparation" 
In f i n a l  assembly 
I n  ducosyn assembly 
In  grinding operation 



2 

A. Toraue Siknah Generator plfcrosun Assembly 

S. C. MEcros?m (AP959a T.G. Micrown (A P- 1 

Stacked & Bonded P/N Ap96016 

Surface G r i n d  

Mount Coils & Terminal Rings 

Final Test of Micro. Assembly 

Assembled into Housing 

Potted, cured & cysxed 

Ground Assemblies 

Inspect ion 

Ducosyn Assembly 

Inspection 

Testid & Grouped 

C. hternaa susp ensfon ABembly 

Stacked, Bonded & Ground P/N AB3239 

Xnspc4ctlm 

hrafilm 

C o i l  Winding & Tern. Assembly 

Final Test of I.S. Assembly 

Assembled into Housing 

1 1  

Potted, cured & Cycled 

Grinding 

Inspection 

Total 
Completed 
( A *  date) 

12 

12 

11 

11. 

iL 

11 

9 

7 

7 

Additional 
Parts In 
Process 

- 
- 
I 

- 
- 
- 
- 
1 

1 

Total 
Completed 
(to&&Q&) 

11 

fl 

11 

u 
11 

31 

' 9 ,  

7 

7 

S.G. Coil (AB3 246) (AB323 1) 

96 

96 

20 

20 

20 

20 

20 

20 

19 

18 

16 

;4 

- .  . 80 - 
- 80 I 

. . .. 



IV. 
0 

m 

0 
I 

0 v* 

0 

0 

0 

FOBLEM AREAS 

1. A t  the  CCB meeting of U December, MI-. J. Mil ler  of MIT/IL advised t h a t  the CFE 
A p o l l ~  PIP Final  Teat Conssle would not  be avai lable  u n t i l  1 February 1963. 
w i l l  a f f e c t  current  scheduling o f  t e s t s  f o r  .units S/N AP-7 and AP-8 i n  e a r l y  
January. 
the equipnent cannot be made ~ l~ t i l i l ab le  on time. 

This 

MIT/IL ghould cons/dsr issuance 01 a waiver on the  t e s t  requirements if 

2. Sperry awaits MIT,/IL ac t ion  on the  follawing drawings (revised l ist) :  

P/N 96189 
Minco Corporation per HS-169 
P/N MA96191 new dwg. not delivered yet  
P/N MA96011 new dwg. not  delivered ye t  
P/N MA96099 new dwg. not  delivered yet 
p/?l 96126 .. must be revised t o  co;er four  tu rn  reset  coi .  
Add. D-1  to  MC 1000 - must be revised to  cover four  tu rn  m s e t  c o i l s  
P/N 963T2 - new dwg. not  delivered yet  
P/N 96303 - new dwg. not delivered yet  
P/N 95944, PL95944, DCL 95944 must be revised t o  show a l l  l a te  A C O ' s  and new par te  
P/N 96180, PL 96180, DCL 96180 must be revised t o  show all l a t e  ACO's and new p a r t  
P/N (TBA), - cable r e t a ine r  - new dwg. not delivered ye t  
P/N (TBA) 
P/N (TBA) 

must be Tevised and issued to include manufacturing changes made by 

- element r e t a ine r  f i x t u r e  - cable in s t a l l a t ion  f ix tu ra  - new dwg. not delivered ye t  
new dwg. not delivered yet  

4 ~ 0 ~ 0  

Date Cost Auth Auth 
ACO# ROC. &yo R A ,  P a 0  Current Statue af ACO 

3026 
3027 
3 a 8  
3030 

3 033 
3034 
3035 
3036 
3037 
3038 
3039 
3QbO 
3041 
3042 

3047 
3ad8 
3 w 9  
3050 
3051 
3052 

3% 

l0/5 
11/23 

11 

It 

II 

n 
11 

tl 
11 

I) 

11 

# 

I1 . 
1 
n 
I 
u 
#I 

I1 

I t  

11 

W 

Released 9/26/62 i n  advance of auth. 
Re le a sed 11/2 6/62 

11 I1 

11 f o r  Blcsck I1 gnly 
i n  advance of auth. 
Released 11/26/62 

I1 11 

I1 11 

11 11 . 
11 11 

11 tl 

#I 11 

I1 11 

11 11 

I1 I1 
N 11 

11 II 
11 I t  

It 11 

n i n  advance of auth. 
11 11 

I1 rn 
11 It 

.,... . 
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Thir report enonmrri%ee t h e  Sperry r c t i w l t l e s  and pregrees aohievad under 
kntraot mUg e 4 5 5  dWng the perled Deaembor 17, 1962 thraugh Deamnbor 23, 
1962, 

A, Urritr A P 4  ud PP-5 am oaoplotod In rccvdrnce  with l r t e a t  inrtructlonr and 
curmntly awaiting ehlpont. 

B. Unit lip-6 l r  ourrontly baing pumped dawn (72 hour ovacurtian). 

C, Unit AP-7 T,O, Wiororrp i r r  ourrently undorgeing T,G, t~opwatura oyallng 

D, Uait U-8 TOG, Micnryn h r  wt uomg$leted g r i n d i q  ae yet, 

E, R, Maruro of MIT/IL viritd Sporry on' Thurday, Peaomber 20, for tho 
purpero of obeorving tbe P01s;rlr Pi& Test Conrole opomtion. U h i h  bore, 
)I. diraurrd the A p l l o  Teat Prawdwe availability probla,  hr l iou of a 
writton Toahaioal Dirootive, Mr, ~ s e a r o  instructed Sperry to perfom the 
aht ic  portion 0f the final test prowdure in 0923607 for w&t,r 
#AP-7 uld AP-8, Them v o r b l  ins truot ian~  were t o  be formalird l c ~ l  roen 

0 
in dumrm asI(YPblY. 

0 
*=A 
AP-3 
&P66 
AP-7 
AP-8 

Awaiting delivery 
Awriting delivpry 
In 72 hour evacuation 
In dugasyn aere~nbly 
In grinding operrtisn 



Bo Tsraw jjipnal Generator Microam basamba;JI - Block l l p  

S.G. Micrasvn ( AP95952 ) T.G. Microsm ( A P 9 5 a  ) 

Additions? Total Additional Total  
Completed Parts In Completed P a r t s  Jn 
( t o  d a t a )  ~ o O o p 8 p  ( t o  dttel  P e c e a  

m 

Stacked & Bonded P/h AP96016 12 w 11 - 
Surface Grind 12 11 .I 

Mount Coil8 & Terminal Ringe 11 c 11 II 

Fina l  Test of Micro. Assably 11 - 11 - 
Assembled i n t o  Houeing 11 - 11 0 

Petted,  cured Cycled 11 - 11 - 
Grand Aasemblies 9 - 
Incspection 8 - 7 - 
Duco eyn Aaaembly 8 - 7 - 

9 1 

0 Iaspection 

Q.G. Coil ( A P 9 3 a  1 T.G. Ceil ( A P 9 3 a  1 
96 - 80 0 

Tested & Grouped 96 - 80 - 
C. 

Stacked & Bonded UP96016 21 - 
Surface Grind 21  - 
Mount Coila & Terminal Ringe - 21 - 

Toraue & Sianr 1 Generator Miorern  A 8 6  q&Jg - Bloc& J 

5 0 

5 - 
5 

0 Inspection 

- 2 - Tested & Grouped 

D. JnternaA Suswnsion A8eemb;ly Blsck nqll 

Stacked, Beadd & Ground P/N AP93239 20 0 
Inspect  ion 
Duraf ilm 
Coil Winding; & Tam. Aseembly 
F i n d  ?set of 1.S. Beeambly - Beeeiubhi iniie tioueing 
PQtt&+ Cured  & Cycled 
Grindzag 
Inspe c t  ion 
Ducosyn Prep. 

20 
20 
20 
20 
20 
18 
18 
16 
16 

31 
21 



IV. 
0 

I 

I. 

PROBLEN AREAS 

1, A t  t he  CCB meeting of 14 December, M r .  J. Mil ler  of MIT/IL had rdviaed t h a t  the  
CFE Apollo PIP F ina l  Test Console w o u l d  not be ava i lab le  fo r  dynamic t e s t s  
unti l  1 February 1963. Actually, the  console w i l l  be completed by Deo. 31, 
but w i l l  be only useful  f a r  "open loop" tes t ing.  
r e t r o f i t t e d  i n  January f0r Apollo dynamic teet ing.  

This  neani it must be 

2. Sprry awaits MIT/lL ac t ion  on t h e  following drawings (revised l i s t ) %  

P/h 96189 - must be revised and issued t o  include manufacturing changes mado 
by Mince Corporation per Hs-169 
P/N MA96191 new dwg, not delivered yet  
P/N MA96011 new dwg. not delivered yet  
P/N MA96009 new dwg. not delivered yet 
P/N 96126 - muat be revieed to  cover four tu rn  r e s e t  c o i l s  
Add. D-1 t o  MC 1000 - must be revised t o  cover four tu rn  reset c o i l s  

*P/N 96302 - new dug. not delivered yet  
*P/N 96303 - new dwg. not delivered yet  
*NOTE - Theso a r e  c r i t i c a l  since ACO's "deactivated' the exirrting connecter 

p r i n t s  on Nav. 23, 1962. 
DCL 95944 must be revised t o  show all l a t e  N O ' S  a d  new pmrta 
P/N 96180, PL 96180, DCL 96180 must be revised tQ ehow all l a t e  A C O l s  and new 

P/N (TBA), - cable r e t a ine r  - new dwg. not delivered yet  
P/N (TBA) - element r e t a ine r  f i x t u r e  - new dwg. not delivered yet  
P/N (TBA) - cable i n s t a l l a t i o n  f i x t u r e  - new dwg. not delivered yet  
P/N 93237 - must be revised for  ACO 3029 
P/N 95925 - must be revised for  ACO 3054 
P/N 96059 - muat be revised for  ACO 3068 
P/N 96l4.l. - must be revised fo r  ACO 3056 
P/N M96I.41-2 - must be revised f a r  ACO 3064 
P S h  96126 - must be revised f o r  ACO 3061 
P/N 9614.1-3 - must be revised f a r  ACO 3065 
P/N 99141-1 - must be revised fer ACO 3023 

p a r t s  

3. The f o l l m i n g  items a r e  reperted as p s s i b l e  problem area8 which rhould be 
reviewed by MIT/IL f a r  possible pctien; 

Telerance build-up mn the P/N 95913 f l o a t  assembly pennits a possible  
.CQ5" interference between the P/N 96014 ro to r  and t he  f l o a t  end plat. 
P/N 93211. Although t h i s  has not occurred t o  date,  i t  is peseible  
and could cause ecmppage when it does o c m .  

The P/N 95913 f l o a t  assembly f e r  un i t  #AP-2 diB net  requiro any 
adjustment f o r  pendulesity. 
design i s  an the  borderline of perdulsei ty  adjuatlnsnt capabi l i ty .  

This would seem t o  ind ica te  the prosent 

The P/N 95913 f l o a t  assembly f e r  unit #P-3 did net require  the  inetalJ .a t ien 
of any f l o t a t i o n  S O ~ O W I Y  P/N 93213 t o  achieve neut ra l  bwyancy. 
would soan t a  indicajm tha t  the  present design is on the berder l ine of 
neut ra l  buoyancy adjuetment with the f l o t a t i o n   screw^) that aro  available, 

Thin 



4. 

5 .  

6 .  

7. 

d. 

0. 

Tolerance build up between the  thread8 of t he  stop screw P/N 96005, the  
pendulcue weight P/N 96006, and the  fleat body bore permits inc l lna t ien  
of the  stop screw from t h e  perpendicular t@ the LA and QA 8x08. This 
has resul ted f a r  i n  maximum inc l ina t ions  d3f 2' 29' in t h e  PRA 
Input axis plana and 20 42' in the  PRA output axis plane which iPccurrecl 
i n  unit #AP-4. 
therefore it i s  suggested tha t  dimensions be placed on t h e  bottem of the 
stop screw defining the perpendicularity of i t s  longi tudinal  axis and 
f l a tnes s  plus a similar def in i t i on  f o r  the threaded bore of t he  f loa t .  

There is ne ex is t ing  specif icat ion en t h i 6  perpendicularity 

The present d i s t r ibu t ion  o f  end stones avai lable  under P/N 93256 (dash 1 
thru 9) prevides far adjustment in .OOO4" steps. The MC p r e c d u r e  in 
Addendum D-1 t e  MClOOO requi res  adjustment t a  .0002w. 
t h a t  addi t ional  dash numbers be provided t o  accommedate t h i s  requirement. 

It i s  suggestdl 

I n  ardor to accommodate the s t a t i c  portion af  t he  Apollo Final  Tests t o  
units #AP-7 and AP-8, authorization in the  form of an ACO and Contracting 
Officers l e t t e r  should be made avai lable  to Sperry by January 4, 1963. 
addition, a preliminary f i n a l  tes t  procedure f o r  block I i s  required by 
Febrliary 1 and t h e  complete f i n a l  version by February 1 5  i n  order t o  meet 
schedulea. 

In 

The heater sensor element re ta ining fixture (P/N fITEktl), supplied by MIT/IL 
l a s t  week was placed i n  service. 
unferturnately had the  heater-sensor element wires pinched during the  
operation. Rework of the  fixture elaminated t h e  problem but the  heater-eenaor 
element for  un i t  AP-4 had t o  be scrapped. 

The f irst  u n i t  assembled by t h i s  methed 

Sperry investigL ion of t he  one-bsttle f i l l i n g  technique ind ica tes  t ha t  
the  volume of  one b s t t l e  of damping f l u i d  i s  in su f f i c i en t  t o  fill t he  
f lu id  reservoir  and associated plumbing as required t o  permit a pressure- 
2 i l l .  This pressure f i l l i n g  w i l l  be mandatory f o r  Block I, therefore  
redesign ef t h i s  f i l l i n g  f i x t u r e  will be necessary. A Sperry engineering 
change request w i l l  fol.low. 

The previous request for  companion tooling and higher assembly dugs. fer ACO 
#3030 by December 10 should be mended t o  Jan. 2, since the  decis ion was 

made t o  break t h i s  change into Block 11. 

STATUS OF APOLLO CHANGE ORDEQj, 

Data cost  Auth. 
pC0 # Rs. M. R&&. 

3023 12/18 No Ne 
3026 10/5 (Decr,) Yes 

11/23 Ne Ne 3027 
3a8 
3029 12/18/62 '1 

3030 11/23/62 Yes Ye 3 

I n I t  
It  

Auth. 
R*. Current $ ta tus  of a 0  

Released 12/19 62 
Released 9/26 1 62 in advance of auth. - Released 11/26/62 

- Released 12/19/62 - 

u - 
- It I) 

Released 11/26/62 f a r  block 11 only  
i n  advance of auth. 



, 

3 033 
3034 
3035 
3036 
3 037 
3038 
3039 
3 040 
3041 
3042 
304-4 
3 045 
3046 
3Q47 
3048 
3049 
3050 
3051 
3052 
3054 
3056 
3061 
3064 
3065 
3- 

11/23 
n 
11 

m 
11 

n 
n 

n 

12/18 
11/23 

I 

11 

n 
11 

11 

11 

It 

tl 

to 

12/18 
n 
11 

11 

n 
11 

I?. 

n 
n 

n 

11 

n 

in 

n 
11 

n 
11 

11 

n 
II 

I 

I) 

n 
I# 

:', 

11 

n 
n 

Yes 
Ne 

Ne 
11 

11 

I 

I1 

N 
11 

I 1  

n 
n 
11 

n 
11 

11 

H 

ye 8 
No 

n 
I1 

I 

I) 

n 

Ye 8 
Ne 

Released 11/26/62 
I t  

n 
It 

I1 

11 

111 

n 
n 
11 

I1 

m 
n 
11 

n 
N 

11 

I 

n 
n 
m 
M 

I 

Ir 
11 

11 

11 

11 

n 
11 

111 

n 
11 

11 

12/19/62 
11/2 6/62 
11 

I t  

tI 

in advance of ruth. 
It 

11 

11 

12/19/62 
(I 

11 

n 

in advance of auth. 
I t  
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1, XNTRODU CT ION 

This report  sunpmriees the Sperry a c t i v i t i e s  and progress achieved under 
Contract NAS 9-455 during the p e r i d  December 24, 1962 through December 30, 

e 
1962 b 

Del‘ivered 10/16/62 
Delivsyed 10/16/62 
Delivered 11/29/62 
Awaiting delivery 
Await lng d elivory 
I n  72 hour evacuation 
I n  ducoeya aeeembly 
I n  grinding operation 

1 

11. GENERqg J I C T I V I T B S  

A. Unite AP-4 and AP-5 were accepted by INSMAT f e r  &SA and are currently 
awaiting sh ipen t .  

8. Unit AF-6 i e  currently undergoing a f i l l i n g  operatien. 

C, Unit AP-7 T.G. Microsyn l e  i n  duccbsyn assembly. 

D. Unit AP-8 TOG. Microsyn l a  sxpectsd t o  complete grinding a t  mer ican  
Beryllium t h i e  coming week. 

0 

E. Tho following .Apu~llo Change Ordere W Q ~ O  received f’rom MIT/IL on Thursday, 
Decembsr 27: 

9031 
3043 
3053 
3057 
3060 
3062 
3063 

a Poscr i~ t ion  SDerru Change Committee a c t  

93255 B~I,low s-U@ a t  iq Approved and released 
96132 TOG, Term, Ring d i n e r  chgr Approved for  BAk 11 rel.’onia 
96149 Heater/Seneer-Updat~~~ ApprQved and reloreed 
PLMA96180 T Q O ~  R e ,  List-updating Approved and r e l e a e d  
MA966644 Tubing Adpter=Inactivatq Appravsd & rel, fer Elk I act 

. I  

96180 A ~ e y ,  b g *  Updatiq l m  N I t  

959Q4 Main Hag,-Add tapped holes 11 MI 

U n i t  No, 

AP-1 
AP-2 
AP-3 
AP-& 
AP-5 
A P-6 
AP-7 
AP-8 

1 . ~ . _ _  

Remarks 



B. Toraue S i n n a l  Generator picros?m &3eem)&,y - Block trig'' 

S.G. Mic r w  (A P W  1 T . G , M i  cmcrm ( A p 9 l k z ) I  1 

Total Additional Total Add it i O M l  
Completed Parte Jn Completed Parts In 
( to  da ta )  ~ o o e a r  (,to&d 

Stacked & Bonded P/N AP96016 12 I 11 0 

0 

0 

0 

I 

0 

Surface G r i d  12 - 11 9 

Mount Coils & Terminal Rings 11 .c 11 .I 

F i n a l  Test of Micro. Aeegnbly 11 0 11 .. 
Assembled into Housing 11 - u. 9 

Potted, cured & Cycled 11 - 
Ground ~seemblies 9 - 9 1 

Inspection 8 - 7 - 

C. 

Stacked & Bonded UP96016 21 - 5 - 
Surface Grid 21 - 

Toraur & &pal Generator Miso- -iulp&J 

0 5 

Mount Coils & Terminal Rings - 2 1  - 5 

S,G. Coil (IAP96127) TOG, Coil (IAP96131) 

-. 2 ..) Inspeotion 30 

Teetsd & Grouped 30 - 2 I 

D* fnt.rnrl Surrnnriaa A n d a u Y  Blaok "Q" Bloalt "I" 
Staoked, Botdcrd & Groud P/N AP93239 20 
Inrpeotion 20 
Duraf i l m  20 
Coil Winding & Term, Aecrunbly 20 
F i n a l  Tost o f  I.S, Arasubly 20 
Ascrambled into Houelllg 20 
Potted, curad dr C y d d  i9 
Griding 18 
Inapt3 otlon 16 
Ducosyn Rep,  16 



1. Unit #AP-6 was found t o  be bubbling or gassing during pressure cycling from 
20 mill imeters t o  5 millimeters on Thursday and Friday. Since the  bubbling 
continued without abatement, Unit  AP-6 w i l l  be disassembled and investigated 
fu r the r  a t  t h i s  point t o  determine the source of the  gassing. 

STATUS OF APOLLO CHANGE ORDERS 

ACO # 

3023 
3026 
3027 
3028 
3029 
3 030 

3Q31 
3033 
3 034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 
3043 
3044 
3045 
3QQ 
3aG7 
3048 
3049 
3050 
3051. 
3052 
3053 
3054 
3055 
3056 
3057 
3060 
3061 
3 063 
3064 
3065 
3 068 

Date 
R&. 

12/18 
10/5 
11/23 

11/23 

12/27 
11/23 

I1 

12/18 

II 
n 
11 

I1 

11 

11 

N 
11 

I t  

12/27 
12/18 
11/23 
Ill 

11 

I1 

11 

11 

I1 

Ill 

12/27 
12/18 

12/18 

12/18 
12/27 

12/27 

12/27 
12/27 

12/18 
111 

I 1  

Ne NQ 
(Decr.) Yes 
No 
I t  

11 

Yes 

No 
NCi 
I t  

11 

n 
I t  

I 
th 

11 

n 
11 

TPA 
No 
11 

I 1  

tJl 

I1 

n 
11 

I1 

11 

N. 
I 1  

u 
n 
t l  

H 
al 

Yes 
NO 
Ye S 
Nm 

NO 
11 

L 

Yes 

NQ 
Ne 
11 

111 

I1 

1 It 

I t  

I1 

11 

11 

m 

Yes 
NO 
n 
I1 

yc 

11 

Yes 
N. 
Ill 

11 

Ne 
11 

I1 

11 

n 
11 

n 

Ye B 
NO 
Y O 8  
Ne! 

Current S t a tus  of ACO 

i n  advance of outh, 
Released 11/26/62 

11 12/19/62 
11 11 

Held  for niit!;, 

Releasea 12/28/62 
Ill 11/26/62 
11 It  

H 11 

It m 
It I t  

11 t1 

I t  I1 

I t  I 

u I 

11 N 

He1$ fo r  nuth 
12/1g/62 

W 11/26/62 
11 11 

n 11 
I1 11 

I? I 1  i ,; ,qti v .  of a~i11 .  
41( 11 

1 I1 

I1 n 
11 12/28/62 
It 1211 9/62 

I1 12/19/62 
n 12/28/62 
R n 
11 1,;?/19/67 

I1 12/19/62 
11 r . i : i  . d v .  of  nuth. 

11 12/28/62 

Held f n ~  ~ ~ ~ t k .  

I) II 
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I. 
0 

0 

0 

I11 . 
0 

INTRODTJCTION 

This r e p o r t  summarizes the  Sperry a c t i v i t i e s  and progress  achieved 
under Contract NAS 9-455 during t h e  per iod December 31, 1962 
through January 6, 1963. 

GENERAL ACTIVITIES 

A. 

B. 

Units AP-4 and AP-5 were de l ive red  t o  MIT/IL on 12/31/62. 

Unit AP-6 has been disassembled t o  i n v e s t i g a t e  a gass ing  
problem. 
evacuat ion operat ion.  

After  recleaning,  it was recycled i n t o  t h e  72 hour 

C. 

D. 

E. 

Unit AP-7 T.G. Microsyn remains i n  ducosyn assembly f o r  
i n v e s t i g a t i o n  of a concen t r i c i ty  problem. 

Unit AP-8 T.G. Microsyn i s  expected t o  complete gr inding a t  
American Beryll ium by January 7 ,  1963. 

The following Apollo Van Dyke drawings were received from 
MIT/IL on Thursday, January 3, 1963: 

- P/N Descrir, t i 0 Q  

MA96009 F l o a t  Support Assembly 
MA96011 Assembly Tube 
MA96191 Bracket Assembly 

F. Messrs. John Morpan and C. W i l l e t t e  conducted a su rve i l l ance  
t r i n  1 4 / 6 3  t o  Danco Tool and Mold Co, 
?ennsyI.vania, t u  L-eview s t a t o r  core problems (see ?mhT tr%t:~ . 
A;-YXS, Item c j . 

PhcsqrL*vril le,  

STATUS 0 F MAJOR PARTS & S UB-AS SEMBLIE S 

A. S t a t u s  of Assembu 

I Unit Po. I Remarks 

AP=1 
AP-2 

Ap=2 A P= 
AP- 5 
AP-6 
AP-7 

- AP-8 

De 1 ive  red 
De l i v e  red 
De live red 
De 1 l v e  red 
Dellve red 
In  72 hour evacuation 
I n  ducosyn assembly 

- - - - - B 0- -. 



B. Toraue and Signal  Generator Microsvn Assembly - Block "0" 

Total  Addi t iona l  T o t a l  Addi t iona l  
Completed Parts i n  Completed Parts i n  
l t o  d a t e )  Process ( t o  d a t e )  Process 

Stacked & Bonded PIN APq6016 
Surf ace Grind 
Mount Coi l s  & Terminal Rings 
F i n a l  Tes t  of Micro. Assembly 
Assembled i n t o  Housing 
Pot ted ,  cured & Cycled 
Ground Assemblies 
Inspec t ion  
Ducosyn Assembly 

Inspec t  i o n  
Tested & Grouped 

12 
12 
11 
11 
11 
11 
9 
8 
a 

S.G, Coi l  ( AB72 46 1 

11 0 

11 - 
11 0 

11 .I 

11 1 

11 .I 

1 

1 

9 
7 
7 1 

T.G. Coi l  ( A- 

80 1 

80 1 

C. Toraue & Signal  Generator Mtcrosvn A s s e m b k  - B u c k  1 

Stacked & Bonded IAPq6016 2 1  I 

Surf ace Grind 2 1  - 
Mount C o i l s  & Terminal Rings 9 1 2  

li 

1 

5 
5 

5 I 

S.G. C o i l  (I A P 9 6 m  - 
I n s p e c t i o n  
Tested & Grouped 

30 
30 

2 - 
2 1 

Do I n t 9 r w 1  Sumension Assembu Block "0 I t  

Stacked,  Bonded & Ground 20 

20 I n s p e c t i o n  
Duraf i l m  20 
C o i l  Winding & Term. Assembly 20 
F i n a l  Test of I.S. Assembly 20 
Po t t ed ,  Cured & Cycled 19 
Grinding 18 
I n s p e c t  i o n  16 
Ducosyn Prep. 16 

p/m' AB3239 
52 

52 
21 

5 

1 

31 
16 



IV . e 

0 

0 

0 

0 

STATUS OF APOLLO CHANGE ORDERS 

ACO @ 

3 023 
3026 

3 027 
3028 
3 029 
3030 

3 031 
3033 
3034 
303 5 
3036 
3037 
3038 

3041 
304-2 
3043 
3044 
3045 

;E 

3 046 
;% 
3049 
3050 
3051 
3052 
3053 
30% 
3055 
3056 
3057 
3060 
3 061 
3 063 
3 064 
3065 
3068 

Date 
Rec'd. 

10/5 
12/18 

11/23 

12/18 
I t  

11/23 

12/27 
11/23 

I t  

I t  

I1 

I t  

11 

I 1  

I t  

I t  
11 

12/27 
12/18 
11/23 

I t  

I t  

I t  

I t  

I t  

I t  

It 

12/27 

12/27 
12/18 
12/27 
12/27 
12/18 
12/27 

12/18 

12/18 
11 

I 1  

c o s t  Auth. 
I n c r  . Rea Id.+ 

No No 
(Decr.1 Yes 

NO 
I1 

I t  

Ye s 

No 
NO 

I 1  

11 

11 

I t  

I 1  

I t  

I t  

I1 

I1  

TBA 
IT0 

11 

11 

I t  

11 

11 

I t  

I t  

I1 

No 
11 

IC 
11 

I t  

I1 

I1  

Ye s 
HO 
Ye s 

No 

NO 
I t  

I t  

Ye s 

No 
NO 

11 

It 

I t  

I t  

I t  

I t  
I t  

I t  

I t  

Ye s 
No 

I t  

I t  

I t  

I t  

,'e s 

PO 

KO 

11r 

I 1  

11 

I t  

I t  

11 

I t  
I1  

Ye s 
NO 
Ye s 

NO 

Current  S t a t u s  of ACQ 

Released 12/19/62 
Released 9/26/62 i n  advance 
of au th ,  
Keleased 11/26/62 

I t  12 /19 /62 
Held for auth.  

I t  I t  

Released 12/28/62 
tr 11 /2 6/62 
I t  I t  
It1 11 

I1  I t  

I t  I1 

I1 I t  

I 1  It 

It' Ih 
ir I t  

I t  I h  

Held for auth.  
Re l e  as ed 12 /19 /62 

It' 11/26/62 

'' In advance t8 

of aut h . 
Released 11/26/62 

1 ,  tr 

IS 12/28/62 

12/1 /62 
I t  1 2 h  /62 

I1 I t  

1 2 f l  /62 
I t  12/2 /62 8 

i 
I f  

I t  

I t  t I  

It 12 A9 /62 
Held for auth, 
Released l 2 h 9 / 6 2  

I t  In advrnoe 
of' auth. 
Rleaaed 32/19/62 



PROBLEM AREAS 

A. Unit #AP-6 w a s  disassembled as a r e s u l t  of t he  gass ing  problem 
Dreviously mentioned. It was decided t h a t  a complete inves t -  
i g a t i o n  i n  d e t a i l  t o  determine t h e  source of t h e  gassing could 
not  be performed a t  t h i s  t i m e  without f u r t h e r  e f f ec t  on schedule,  
In s t ead ,  t h e  u n i t  was subjec ted  t o  a thorough c leaning  and then  
recycled i n t o  assembly and t h e  ''72 hour evacuation1'. Resul t s  
of t h i s  a c t i o n  w i l l  be reported next  week. 0 

B. Tool drawings (Van Dykes) of t h e  F l o a t  Support Assembly 
P/N MA96009, Assembly Tube PIN MA96011, and Bracket Assembly 
P/N MA96191 were received l as t  week from MIT/IL. A l l  t h r e e  
are apparent ly  superceded p r i n t s  unchanged from t h e  o r i g i n a l  
i s sue .  A problem s t i l l  e x i s t s  t h e r e f o r e ,  due t o  t h e  following: 

1. I n  November, an  u n o f f i c i a l  copy of t h e  new f i l l i n g  t ank  
f i x t u r e  p r i n t  #MA96207-1 was given t o  Sperry during a v i s i t  
t o  MIT/IL. 
Clamp Assembly MA9673O-32, t h e  Assembly Tube MA962O7-7, 
and the  Bracket Assembly MA96207-5. 
of these  p r i n t s  were t o  be r e l eased  l a t e r .  

0 

This p r i n t  c a l l e d  out new PA'S f o r  t he  F l o a t  

The o f f i c i a l  copies 

2. The f i l l i n  f ix ture  has been modified i n  accordance w i t h  
MA9673O-1 7 u n o f f i c i a l )  bu t  de t a i l  changes are unknown a t  
t h i s  po in t ,  

Sperry l i s ted  PIN'S MA96009, MA96011, and MA96191 erron- 
eous ly  as missing. What was needed, of course, were t h e  new 
or updated vers ions .  

C, Recently received laminat ion s t a c k s  from Danco Tool Co. appeared 

3. 

t o  be oversize  and t o  have low permeabi l i ty .  This was checked 
out  a t  Danco by J. Morgan and C. Willette as fo l lows ;  

1. Poor r e g i s t r a t i o n  of t h e  lams i n  the s tacks  was caused by 
an  improper set-up of t h e  d i e s .  
and r e s u l t e d  i n  t h e  O*D. being out  of c o n c e n t r i c i t y  with 
t he  I.D. Since t h e  s t a c k s  were p i l o t e d  on the  I .D. ,  t h e  
O.D. of var ious  lams appeared t o  have s h i f t e d  and the  
s t a c k  O.D* appeared t o o  l a rge .  This problem was immediertsly 
r e c t i f i e d  and the  nine a f f e c t e d  s t acks  from Sperry were 
reworked by Danco. 

This wag a random opera t ion  

2. The permeabi l i ty  problem developed as follow8 t 

. MIT/IL s p e c i f i e s  "Hypernik" on manufacturing drawinga 
f o r  lam s tacks .  Permeabi l i ty  i s  not speo i f l ed  but heat 
t reat  i s ,  Westinghouse IS l i s t e d  as the  supplier, 

. Sperry purchases wHypernikt' type material i n  accordance 
wi th  Sperry Standard MFA which includes a oomgrehmaivs 
pQrchase s p e c i f i c a t i o n  t h a t  de f ines  requi red  flux d e n s i t y ,  
chemical composition, permeabi l i ty ,  e t 0  Sperry expsrienoe 



-- 

i n d i c a t e s  t h a t  Carpenter Steel  #49 (4750 a l l o y )  Is an 
e x c e l l e n t  source of  ltHypernlkn type material . 
Danco had standardized on Carpenter S t e e l  #49 material 
s ince  i t  i s  thoroughly checked and c e r t i f i e d  by Carpenter 
p r i o r  t o  d e l i v e r y  as to permeability, e t c .  Danco 
inspec t ion  of received material has v e r i f i e d  t h i s .  

Apollo P IP lamina t ion  material was received from 
Westinghouse by Danco and found t o  have permeabi l i ty  
approximately 50% lower than  t h e  Carpenter Steel  #49 
a l loy .  
eabil i ty,  Danco used the Hypernik as IS. 

cores had permeabi l i ty  f o u r  times lower than  normal 
and advised Sperry. 

. Sperry v i s i t ed  Danco t o  i n v e s t i g a t e .  Westinghouse was 
contacted (Mr. Don Del Frate) and admitted that t h e i r  
c e r t i f i c a t i o n  was a mimeograph form which stated the 
chemical p rope r t i e s  of t h e i r  Hypernik and the  maximum 
permeabi l i ty  i n  the hard condi t ion.  The space f o r  
permeabi l i ty  a f t e r  anneal ing was not  f i l l e d  i n .  
Westinghouse agreed t o  fill i n  t h i s  information on 
f u t u r e  batches and tha t  the  p e r s a b i l i t y  should have been 
higher. 
heat treat  which a p r e a r s  t o  be of doubtful  value.  

Mr. LOU Eichenger of MIT/IL was contacted and agreed t o  
i s s u e  more s t r i n g e n t  s p e c i f i c a t i o n s  such a8 Sperry MFA. 
He recommened t h a t  Sperry use e x i s t l n g  mlcroayna a6 l a  
and suggested t h a t  the  Hypernik gay be prone t o  
e a b i l i t y  change8 due t o  handling after hea t  trea . He 
did  not  be l i eve  that t h i s  low p e r e a b i l i t y  woulU be an 
important f a c t o r .  

Danco w i l l  now use Carpenter #b9 f o r  Sperry Apollo P I P f a o  

. 

. 
Since the  MIT/IL p r i n t s  d id  not s p e c i f y  perm- 

. MIT/IL (Mr. Lou Eichenger) found tha t  these microsyn 

They recommended a long (10 hour) a d d i t i o n a l  

. 
een& 

. 

. Sperry obtained r i n g  samples of Westinghouse Hypornlk 
both  before  and a f t e r  hea t  t rea t ,  Carpenter S t e r l  figt 
and Alleghany Ludlum &7SO f o r  metalurgioal  t06tr and 
chemical analyses . 
due t o  handling w i l l  also be l n v e s t l g r t e d o  

D. The Milestone date f o r  the release of Block 11 doou!Bent&tim 

Possible  reduction8 I n  pe rmerb l l l t y  

was January 2, 1963. Any f u r t h e r  d a l r y  I n  r e o e l p t  of t h e r r  
drawings and t h e  Me1500 Test S p e o l f l o r t l o n  w i l l  undoubtedly 
have an  effect  on schedules. 

Sperry contacted Mr. Lou Elohenger of MIT/IL relatlvo t o  UNO o f  
Kylar t ape  i n s t e a d  of Durafllm under the p r e r o t  o o i l  wlndln I. E. 
mL & I d  O a - m +  A A a O W  \.uuy+u ---i- e? Blnek I T.G. MlcrosYns arrrmbled wlth t i o  



r e s e t  c o i l s  wound on Durafllm coa t ing  suf fered  "meggertl fa i lures .  
?4r* Elckenger had agreed t o  t h e  p repa ra t ion  of seve ra l  u n i t s  
w i th  Mylar tape .  
incorporated as soon as possible .  
Request for t h i s  i t e m  

This arrangement looks good and should be 
Sperry w i l l  prepare a Change 

F. Please c o r r e c t  the in t e r f e rence  s t a t e d  i n  Problem Area #3a 
of December 24th r e p o r t .  It  should be t1.0025t1 and notEt.025l1. 
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I1 . 

Unit No . 

INTRODUCTION 

Remarks 

This r e p o r t  summarizes the  Sper ry  a c t i v i t i e s  and propress  achieved under 
Contract NAS 9-455 during t h e  period January 7, 1963 through January 13,  1963. 

GENEilAL ACTIVITIES 

A. 

B. 

C. 

D. 

E. 

Un i t  #AP-6 was successfu l ly  cleaned, reassembled, and f i l l e d  without any s ign  
o f  bubbling o r  gassing. I t  i s  now i n  F ina l  Assembly. 
"72 hour evacuationt1 had been in te r rupted  and t h i s  pro tab ly  caused the  gassing 
prohlen. 

It was determined t h a t  t h e  

Unit  #AP-7 concen t r i c i ty  problem has been resolved i n  ducosyn assembly. 
now been placed i n t o  f loa t a t ion .  

It has 

Unit  #i'2-8 T.G. Microsyn has been received from grinding a t  American Eeryllium 
on 1/10/63 and i s  now undergoing Incoming Inspection. 

Twenty-nine revised Apollo PIP drawings f o r  Flocks IrOtt and "It1 were received 
from MIT/IL on January 8, 1963 and 8 more on January 11, 1963. 
were released without problem. 
discussed under Problem Areas Sec t ion  V. 

Thirty-two 
The remaining f i v e  involve var ious problems 

A Technical Meeting was held a t  Sperry on Mednesday, January 8 ,  attended by 
MIT/IL, L S A ,  and Sperry. AtLending were: 
Mi l l e r  of MIT/IL, and Messrs: 11. Hannah, N. Elunenstock, J .  Morgan and 
J. McCooey of Sperry. 
Spec i f ica t ions  was reviewed i n  d e t a i l .  I n  addi t ion ,  block schedules and , 

o the r  problems were covered. 

Nr.  W. Rhine o f  NASA, M r .  John 

Ava i l ab i l i t y  of F ina l  Tes t  Equipment and Test  

See attached Minutes o f  Meeting ( 4  pages) 

111. STriTUS OF W O E  PAFTS k SUB-ASSElFLII S 

A. S t a t u s  of Assembly 

AP-1 
AP-2 
AP-3 
AP-4 
AP-5 
AP-6 
AP-7 
AP-8 

Delivered 
I1 

11 

It 

I1 

I n  f i n a l  assembly 
I n  f l o a t a t i o n  
I n  ducosyn assembly 



B. Torque and Signal Generator Microsm ,Issemblv - Elock "Otl 

To t a l  Additional Total Additional 
Completed Par t s  i n  Completed Par t s  i n  
( t o  da te )  Process ( t o  da te )  Process 

0 

Stacked & Eonded P/N AP96016 

Mount C o i l s  & Terminal Rings 
Final  Test of Plicro. Assembly 
Assembled in to  Housing 
Potted, cured & cycled 
Ground Assemblies 

Ducosyn Assembly 

Surface Grind 

0 Inspection 

Inspection 
Tested & Grouped 

12 
12 
11 
11 
11 
11 
9 
8 
8 

S.G. Coil  ( ~ ~ 9 3 2 , 4 6 1  T.G. Coil  (AP93231) 

- - 96 
96 

80 - 
80 - 

C, Torque & Signal Genrator EIicrosm Assembly - Block I 

- 25 - 
- 25 - Stacked & Eonded XP96016 . 26 

Surface Grind 26 
Mount Coils  & Terminal Rings 17 8 - 25 

0 S.G. C o i l  ( U P  96%7) T.G. Coil (IAP96131) 

Inspection 
Tested & Grouped 

- 25 
25 - 25 - 

25 - 
D. In te rna l  Suspension Assembly Elock 110'" Elo  ck 111 

Stacked, Eonded & Ground P/N -P93239 20 
Inspection 20 
Duraf i l m  20 
Coil  Winding & Term. Assembly 
F ina l  Test of  I .S.  Assembly 
Impr e gna t i a  n 
Assembled i n t o  Housing 
Potted, Cured & Cycled 19 
G r  ind i ng 18 
Inspection 16 
Duc o s yn Prep . 16 

20 
20 - - 

52 - 
52 - 
2 1  31 
21 16 
21 - 
7 u 
7 - 
- 7 



IV. STATUS OF APOLLO CHANGE ORIlZdS 

ACO A' 
3028 
3026 
3027 
3028 
3029 
3030 
3031 
3033 
3 034 
3035 
3036 
3037 
31738 
3039 
3q4 0 
3041 
3 042 
3943 
3044 
3045 
3046 
3 047 
3348 
3 049 
3050 
3051 
3052 
3053 
3 054 
3055 
3056 
3057 
3 060 
3 061 
3 062 
3363 
3364 
3065 
3 068 

Date 
Rec Id . 
12/18 
10/5 
11/23 

12/18 
11/23 
12/27 
11/23 

II 

11 

kb 

11 

tIl 

I1 

11 

11 

11 

I t  

12/27 

11/23 
12/18 

I1 

1p 

11 

UI 

11 

I t  

11 

12/27 
12/18 
12/27 
12/18 
12/27 
12/27 
12/18 
12/27 

12/18 
I t  

11 

11 

cost HUth. u. Reptd, 

N 0 No 
(Deor.) Yes 
No 
ll 

I1  

Yes 
No 
I1 

lm 
I1 

II 

II 

I 1  

w 
11 

I1 

I f  

TCA 
No 
II 

I1 

I t  

I\ 

It  

II 

I t  

'la 
II' 

01 

11 

11 

It 

11 

II 

II 

Ye s 
No 
Yes 
No 

No 
11 

11 

Yes 
No 
Ill 

11 

11 

II 

I t  

11 

11 

11 

11 

111 

Yes 
No 
I1 

I1 

I 1  

11 

xes 
No 
I& 

It 

II  

It 

1 

II 

11; 

II 

r r n  
111 

Yes 
No 
Yes 
No 

Current S t a tus  of k C O  

Released 12/19/62 
Released 9/26/62 i n  advance of auth. 
R e lea  sed 11/26/62 

I1 11 

11 i i j i 9 /62  
Held f o r  auth. 
Released 12/28/62 

11/26/62 
I t  It 

in $1 

II 11 

r 11 

.1t 11 

t I  u 
111 It 

I 1  II 

I t  I I  

Held f o r  auth. 
Released 12/19/62 

11 /2 6/62 
11 m 
I1  II 

I t  I! 

It II i n  advance of au th ,  
11 IIC 

11 II 

II' 11 

12/28/62 
It 12/19/62 

12/19/62 
in' 12/28/62 

12/19/62 

'I 12/28/62 

I8 II 

if 12/2 8/62 
Held f o r  auth. 
R e l e  a - ed 12/19/62 

I1 I t  i n  advance o f  auth 
11 I! 



V. IROEUM AREAS 

8. Drawing problems associated with drawings received January 8, and 11, 1963: 

#9618CA - Two Change Orders #3046 and 3062 were assigned the same revis ion 
sub-letter.  
Each change should have been assigned a separate revis ion l e t t e r  
since they vere not issued simultaneously, however, since the  
rev is ion  A drawing incorporating both changes has now been received, 
Sperry has accepted the  s ingle  sub-letter revision. 

ACO #30&6 was received 11/23/62 and #3962 on 12/27/62. 

#95921E - ACO #3028 specified etching o f  s e r i a l  numbers i n  1/81! high characters  
but rev. E of t h i s  dwg. does not conform t o  t h i s  requirement. 
dwg. i s  now being held pendifig fur ther  MIT/IL instruct ions.  

This  

#95913E - ACO #3@7 added note nMatch Mark per (MC1500) Addendum D-1 t o  MC 1000" 
but rev. E of the  dwg. d o e s  not contain t h i s  information. I n  
addition, sect ion YY a s  shown i n  AC@ # 3027 does not appear on the  
pr in t .  This dwg, i s  now being held pending fur ther  ins t ruc t ions  from 
MIT/IL. 

#95904G - AGO #,1037 revised dwg, #95904 t o  G i n  Nov. 1962. ACO #3063, when 
recei-red on 12/27/62 a l so  revised dwg. #959oL. t o  G. Since our  
subcontractors are involved i n  t h i s  par t ,  it was urgent t h a t  each 
modification be i d e n t i f i e d  by a separate sublet ter .  Mr, R. Cooper 
was contacted re t h i s  problem and agreed t o  changing the  suble t te r  
t o  H before release a t  Sperry. 
p r in t  #959C&G arrived and it  incorporates AGO #3063,  This dwg, is 
now being held pending fur ther  c l a r i f i c a t i o n  fron: FIfIL. 

This vas done, however, t he  revised 

#MA96670B As received on Jan, 11, t h i s  p r in t  i s  l i s t e d  a s  being revised per 
'de have no knowledge ECO #I278 and applicable t o  16 PIP Plod r l D t l .  

of ECO #1278 and w i l l  therefore have t o  hold t h i s  dwg. pending 
r ece ip t  of ECO #1278 o r  other descr ipt ion of t h i s  change, 
(It i s  recommended t h a t  MIT/IL include copies o f  i n t e rna l  ECO's 
when Apollo p r in t s  a re  revised i n  t h i s  manner t o  aid Sperry i n  
evaluating revisions such as these.) 

Bo The Block 11 Documentation (Dwgs., Procedures, Specifications) was due on the  
Milestone d a t e  o f  January 2, 1963 but has not been received a s  yet. 
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INTRODUCTION 

- ~ 

Delivered 
in 
11 

tf 

r15 

In shroud assembly 
Ready fo r  72 hr ,  evacuation 1 I n  ducosyn assembly 

I 11. 

This repor t  summarizes the  Sperry a c t i v i t i e s  and progress achieved under Contract 
NAS 9-455 during the period January I.,!+, 1963 through January 20, 1963. 

GENERAL ACTIVITIES 

A. Unit #@-6 i s  now i n  shroud assembly. 
perfectly.  

Heater-sensor ca l ibra t ion  proved out 

B. Unit #AP-7 w i l l  now be placed into the  tank for"72 hour evacuation." 

C. Unit #AP-8 T.G. Microsyn has passed incoming inspection and is  now i n  
ducosyn assembly. 

D. Seventy-eeven Apollo PIP Block I1 drawings plus a Document Control L i s t ,  PIP  
P a r t s  L i s t  and Accessories Par ts  L i s t  arrived l a te  l as t  Monday, January 14. 
This r ece ip t  occurred after las t  week's progress repor t  had been mailed out. 
It i s  Sperryla understanding that  t h i s  def ines  Block I1 except far ACO #3071 
which was received on Friday, January 18, 1963. 

E. Sperry Engineer, J. Mc Cooey, contacted R. Messarrr of MIT/IL by telephone on 
January 18, r e l a t i v e  t o  the 'Open Loop" tests t o  be performed on BlockflOlt u n i t s  
#AP-7 and AP-8. The g i s t  of t h i s  conversation i a  as follows: 

1. The Ppolla F i n a l  Teat  Console i a  now avai lable  f o r  open loop t e s t s .  

2. MIT/IL w i l l  supply to Sperry on Monday, January 21, t he  following: 

a. Draft copy of I1@pen loop tests" from MC1500 

b. Drawings depicting Mod D e l e c t r i c a l  connections t o  console (cable & 
connectors 1 

c. Mod D F ina l  Test Mount 

3 .  The l.O& mc o s c i l l a t o r  now i n  the  Final Test Console should be used 8s 
is for  these "open loopt4 t e s t s  on u n i t s  #APe7 and #AP-8. 

111.  TATU US WCW PARTS & &R)'GSEM€XJES 

A. S t a t u s  of Assembly 
0 

I 
~- 

AP-1 
A?-2 
AP-3 
hP-4 
AP-5 
AP-6 
AP-7 
AP-8 



B. Torauq a -gal Generator Micros-vn Assembly - Bloc$ tgnrr ” 
c 

Stacked & Bonded P/N AP96016 
Surface Grind 
Mount Coils & T e r m i n a l  Rings 
Final  Test of Micro. Assembly 
Assembled i n t o  Housing 
Potted, cured & cycled 
Ground Assmblies 
Inspt c t ion  
Ducosyn Assembly 

Inspection 
Tested & Grouped 

Total  Additional 
Campl. Parts I n  
(todata) Proctsg 

. l 2  
12 
11 
11 
11 
11 
9 
8 
8 

S.G. Coil (AP93 2L6) 

96 - 
96 - 

C. Toraue & g iana l  Generator Micr0s.m Assybly -. Block I 

Stacked & Bonded -6016 
Surface Grind 
Mount Coils  & Te-minal Rings 
Impregnation 
Assembled i n t o  Housing 
Potted, cured & cycled 

Inspection 
Tested & Grouped 

26 - 
26 - 
17 a 
10 3 
3 7 

3 - 
S.G. Coil (UP9 6127) 

25 
25 

D. In t e rna l  Susmasion Assenblg Block rtOtl 

Stacked, Bonded & Ground P/N AP93239 
Inspect ion 
Duraf i l m  
Coil  Winding & Term. Assembly 
F i n a l  Test of I.S. Assembly 
Impregmtign 
Assernbled i n t o  Housing 

Grinding 
In spec t ion 
mcosyn Prep, 

Potted, cured & Cycled 

20 
20 
20 
20 
20 
20 
20 
19 
18 

16 
16 

Total Additional 
Compl. Pa-nts I n  
(todate) Process 

11 - 
11 c 

11 - 
11 - 
11 ” 
11 - 
10 - 
8 - 
7 1 

25 - 
25 - 
Lc 21 
3 1 
3 J 

3 - 

25 - 
25 - 

52 I 

52 - 
21 31 
21 16 
21 - 
7 l.4 
7 - 
7 - 
c 7 - - 
” c 



I 

IV. $TATUS OF APOLLX) CHANGE ORDERS a 

0 

0 

0 

ACO ~ 

3023 
3026 
3a7 
3028 
3a9 
3030 
3031 
3033 
3034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
304.2 
3043 
3044 
3045 
304.6 
30117 
304.8 
3aG9 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3060 
3061 
3062 
3063 

Date 
Rec'd 

12/18 
l0/5 

n 

12/18 
11/23 
12/27 
11/23 

11/23 

N 

11 

1)  

n 
n 
11 

11 

N 
II 

12/27 
12/18 
11/23 
I 8  

It 

n 
N 

n 
11 

11 

12/27 
12/18 
32/27 
12/18 
12/27 
12/27 
12/18 
12/27 

12/18 
n 

11 

m 

cost  Auth. 
M. Rea 'd . 
No NO 
(Decr.) ye8 
NO 
n 
m 

Yea 
Ne 
a 
11 

n 

a 
0 

11 

n 
n 
II 

11 

TBA 
No 

n 
I 

I 

11 

m 
a 
m 
N 
N 
11 

11 

a 
n 
n 
II 

II 

Yea 
NO 
Yes 
NQ 

1/18/63 Pes 

No 

n 

No 

n 
n 
n 

a 

Ye8 

N 

II, 

I 

lt 

m 
M .  
11 

yes 
No 
n 
n 

tt 

n 

Yea 
No 
H 

11 

N 
ll 

n 
* 
U 

11 

11 

P 

Yee 
No 
Yes 
No 
Yea 

Current gtatug a 

11 11/26/62 

n 12/19/62 
* II 

Superaeded by ACO #3C71 
Released 12/28/62 

n 11/26/62 
II n 
* 11 
11 n 
n n 
n n 
tJl n 
n (1 

It 11 

a n 
Held for auth. 
Released 12/19/62 

n 11/26/62 

n n 
11 11 

I t  fa 
11 11 

n 
n 
(1 

n 
W 

rn 
n 
I 

W 

11 

)I 

n 

12/28/62 
12/19/62 
12/28/62 
12/19/62 
12/28/62 

ln 

n 12/19/62 
n 12/28/62 

Held f o r  auth. 
Releaold 12/19/62 

n n in advance of 411th. 

In Process 
11 11 
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V, PROELEM gREAS 0 
A, In reference t0 the @awing Problemg mentioned i n  last week's report: 

#959213 - Held awaiting instruction fpm MIT/IL re missing change information 
#95913E - " 
#95904G - Held for sub l e t t er  advance to H instructions 

# n # m tI  n 0 

0 

#MA9667OB Receipt of E O  #I278 from MT/U revealed that no problem exis ts .  
Drawing was released. 

~ 9 6 U l - l A  Receipt of t h i s  dwg. cleared up the problems associated with the 
Fi l l ing Fixture a8 mentioned i n  the  weekly report of 1/7/63, 
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1. INTRODUCTION 

This report  summarizes the Sperry a c t i v i t i e s  and progress achieved under Contract 
NAS 9-455 during the  period January 21, 1963 through January 27, 1963. 

If. GENERAL ACTIVITIES 

A. Unit designated a s  #AP-6 i s  now i n  ducosyn assembly. 

B. Unit designated a s  #AP-7 w i l l  now undergo open loop f i n a l  tes t ing .  

C. Unit designated as #AP-8 i s  i n  the 72 hour pump down operation pr ior  t o  f i l l i n g .  

Do The Block I1 Drawings have been released t o  Manufacturing. 
reviewed, processed by Sperry' s change committee and released i n  advance of 
authorizat ion of the  cost  increase. 
ACO #3030, t he  change cost  estimate form #6U7 f o r  ACO f3071 includes cos ts  
f o r  both changes. 

ACO #3'371 w a s  

Since ACO #3071 cancelled and superseded 

E. Rudy Massara of MIT/IL telephoned t h e  Mod llD" cable connections t o  J. McCooey of 
Sperry. 
a preliminary version of the f i n a l  tes t  mount' t o  Sperry on January 24. 
now proceeding with the  set up of  these open loop tests. 
requirement i s  the authorization of t h i s  change i n  contractual  test requirements 
v i a  a Contracting Off icer ' s  Memo. 

He a l so  hand carried t h e  MCl500 d r a f t  copy of the  open loop tests plus 
Sperry i s  

The only remaining 

F. Mr. R e  Hannah of Sperry arrived a t  American Beryllium i n  Sarasota,  Flor ida t o  
observe the  c r i t i c a l  grinding operations of Block I potted components. 
on hand t o  personally evaluate the grinding problem which occurred with the 
first group of I.S. assemblies. 
details. 

He was 

Refer t o  the  nProblem Areas. of t h i s  report  fo r  

G. Due t o  the  imminent start o f  Elock rtOrl Final  Tests and the  immediate a v a i l a b i l i t y  
of t he  s i x t h  uni t ,  there  w i l l  be a change i n  the remaining three Elock (IO* u n i t  
# assignments as follows: 

Shop #6 - Eecomes S/N AP-7 and w i l l  s t a r t  Final  Tests immediately 
Shop #7 - Becomes S/N AP-8 and w i l l  be tested shor t ly  
Shop #8 - Becomes S/N AP-6 and w i l l  be shipped after assembly 

III. STA'IUS OF MAJOii PARTS & SUP-ASSRQLIES 

A .  Sta tus  of Assembly 
0 

I Unit NO. I Remarks 1 
0 

e 

AP-1 
0 - 2  
AP-3 
AP-4 
a-5 
AP-6 
AP-7 
A M  

Delivered 
I 

11 

It 

II 

In ducoep erseembly 
S t a r t  Final t e a t  
i n  72 k,  evacuation 



B. Torwe and Signal Generator Microsvn Assemblg - Q& I1Qtt  

Stacked & Bonded P/N AP96Q16 
Surface Grind 
Mount Coils & Terminal Rings 
F ina l  Test of Micro. Assembly 
Assenbled i n t o  Housing 
Potted, cured & cycled 
Ground Assemblies 
Inspection 
Ducosyn Assembly 

Inspection 
Tested & Grouped 

To t a l  Additional 
Compl Parts I n  
(todate) Proceu 

12 
12 
11 
11 
11 
11 
9 
8 
8 

S.G. Coil  (AF932L 61 

96 - 
96 - 

C. Torque & signal Generator Microsm Assembly - Block 

Stacked & Bonded UP96016 
Surface Grind 
Mount C o i l s  & Terminal Rings 
Impregnation 
Assembled in to  Housing 
Potted, cured & cycled 
Ground assemblies 

Inspect ion  
Tested & Grouped 

26 - 
26 - 
17 8 
10 3 
7 3 
5 2 

3 - 
S.G. Coil (UP9612 71 

25 - 
25 - 

B ~ Q  ck Oft D . In te rna l  Suspension As semba - -  
Stacked, Bonded & Ground P/N AP93239 
Inspection 
Duraf ilm 
Coil  Winding & Term. Assembly 
Fina l  Test of I.S. Assembly 
Impregnation 
Assembled i n t o  Housing 
potted, cured & cycled 
Grind ing 
Inspection 
Duoorryn Prep. 

20 
20 
20 
20 
20 
20 
20 
19 
18 
16 
16 

Total Additional 
Compl . Par ts  I n  
( todate)  Process 

11 
11 
11 
11 
11 
11 
10 
8 
8 

T.G. Coi l  (AP93231) 

80 - 
80 - 

25 I 

25 - 
4 21 
3 1 
3 - 
3 - 

3 - 
T.G. Coil (LIP9 6131) 

25 - 
25 - 
Block - 
52 - 
52 - 
21 31 
21 16 
21 - 
21 - 
21 - 
8 13 
7 1 
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V, PROELEM AEiEAS 

A. I n  reference t o  the  Drawing Problems previously mentioned8 

#95921E - Revised drawing received & released 
#95913E - Revised drawing received tk released 
#95994H - Revised drawing received & released 

B, A ser ious problem has been encountered during grinding operations a t  American 
Beryllium. 

1. 

This problem developed as follows: 

Eight potted 1,s. Assemblies, P/N IAP95912, were shipped t o  American 
Beryllium on January 18, f o r  f i n i s h  pinding.  

2. O f  the  first seven units ground by January 24, f i v e  showed evidence of 
cut t ing in to  the  end tu rns  on the  s h m t  s i d e  of the  taper,  
sat isfactory.  

Two were 

3. With R. Hannah of Sperry observing, it was determined by dimensional checking 
with MIT/IL pr in ts ,  t ha t  the 1,s. Assemblies (P/N U P  93236) were properly 
bottomed on the  I.S. Support (P/N IAP95956). 

4. An immediate n H O D t t  Vias placed on the remaining 13 I.S, Asseqblies (P/N 
UP93236) not yet potted but already impregnated. 

5.  Examination of t he  13 u n i t s  ready fo r  pott ing revealed they a re  apparently 
t o  print and very t i g h t l y  machine wound. 

The P/N 95961-1 t spe r  gauges supplied t o  Sperry a m  American EerylliumAwere 
suspected but Sperry does not have the  MIT/lL t aper  gauge drawing, 

There i s  no exis t ing  specif icat ion as t o  r a d i a l  posi t ion of t he  end turn5 of 
the  P/N IAP 93236 Assembly. 

3y iqiT/, 

6. 

7. 

8. J. Morgan of Sperry telephoned G. Fairweather of MIT/IL re  t h i s  problem on 
January 25. 
i n  order t o  determine the  clearances involved. 

The loca t ion  of the  taper  r e l a t ive  t o  the  end turns  was obtained 

9. Block wO1t potted I.S. Assemblies were p o u n d  without t h i s  interference and 
t h e  only apparent difference i n  design i s  the removal of a 45' chamfer on 
the  winding s l o t  bores o f  P/N U P  93239. 

10. 

11. 

Ten more I.S. Assemblies P/N U P  93236 a r e  now avai lable  pr ior  t o  impregnation. 

The act ion planned to  eliminate the  problem i s  as follows: 

. The required clearance from taper  t o  co i l s  w i l l  be calculated. 

An sttemp% w i l l  be made t o  adjust the ten 3.5. Aaaaarblise to  provido t h i s  
clearance 



I 

I t  

i 

. An Engineering Change Request w i l l  be s u h i t t e d  t o  MIT/IL requesting t h e  
required de f in i t i on  of end tu rn  r a d i a l  posi t ion on the  
I.S. Assembly drawing. 

P/N IAP 93236 

. Sperry w i l l  x-ray and/or section the  damaged 1,s. Assemblies t o  determine 
the  degree of eccent r ic i ty  bu i l t  i n  to these wits. 
possible source of trouble i f  the  bore of the  I.S. Assembly P/N U P  93236 
i s  excessively eccentr ic  r e l a t ive  t o  the  winding slot bores. 
tolerances involved indicated a desien maximum eccen t r i c i ty  of ,00611 which 
should not cause trouble.  

This could be a 

A check Qf 

12. The f'ull impact of t h i s  problem on t h e  scheduled del ivery of unit #AP-lO and 
subsequent has ye t  t o  be determined. 
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JNTRODUCTION 

This repor t  summarizes the  Sperry a c t i v i t i e s  
NAS 9-455 during the  period January 28, 1963 

GENERAL ACTIVITIES 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

a d  progress achieved under 
through February 3, 1963. 

Cant r a  ct 

Unit designated las t  week a s  #AP-6 i s  now i n  f i n a l  assembly. 
assembly t h e  S.G. and I.S. concentr ic i ty  appeared t o  be out of telerance.  
After teardown and cleaning it w i l l  be reassembled and checked again. 

On first 

Unit designated l a s t  week a s  #AP-7 completed the  first open loop f i n a l  test. 
Results are being analyzed now. 
unit  and t h a t  t he  results plus the  proposed tes t  specif icat ion should be reviewed 
i n  d e t a i l  t o  reconci le  any differences.  

Preliminary opinion holds t h a t  t h i s  i s  a good 

Unit designated las t  week a s  AP-8 has been x-rayed and is now i n  shroud 
i n s t  a l l a t  ion. 

One p r i n t  each of P/N1s MA95959A, MA9596m, MA9596U, llA95962, MA96069, 
MA96002 were received from MIT/IL on January 29. 

I n  an e f f o r t  t o  minimizo t h e  Bleck I "hold" due t o  the 1.S. c o i l  and grinding 
problem, Sperry has manufactured a fixture fo r  t he  r a d i a l  and a x i a l  posi t ieuing 
of I.S. c o i l  end turns  pr ior  t o  impregnation and potting. The un-impregnated 
I.S. assemblies have now been res ta r ted  i n  the assembly l i n e  with the help 
of t h i s  fixture. The impregnated I.S. assemblies await disposit ion.  

R. Hannah, N. Blumenstock & J.  Mergan of Sperry attended a T.D. meeting end 
Change Control Board meeting f o r  Apollo PIP a t  MIT/IL an Thursday and Friday. 

Early i n  the  Thrusday meeting, MIT/IL advised of a nuw change required en t he  
P/N UP 960U R o t m  Assembly. Although t h i s  change had not yet been defined 
i n  d e t a i l ,  it was deemed urgent enough t o  require  an immediate uHold~~ be 
placed on any unfinished ro tors  a t  t h e  eub-contractor's plant. 
on Thurday, January 31, and w i l l  remain i n  e f fec t  u n t i l  MIT/IL def ines  the  
change v ia  ACO. Thir ty  e ight  ro to r s  f o r  Block I have already been received 
under t h e  ex is t ing  configuration and w i l l  be u t i l i zed  as is unless advised 
t o  the  contrary by MfT/IL. 

This WOI done 

By l a te  Friday, a new plan of act ion had been formulated a t  t he  Apollo T.D. 
meeting. 
t h e  meeting and w i l l  be follawed shor t ly  by a Contracting Off icer ' s  Memo and 
an ACO. 
Sperry wwld take immediate action on t h e  following pointer 

This plan was agreed t o  by NASA, MfT/IL and Sperry attendsee a t  

Since the  contract  changes a re  urgently required, it waa agreed t h a t  

Vroposed Contracting Officer s Memo" 

A. Modify the  quant i ty  of 16 PIP M o d  D units t o  be delivered under 
contract  NAS 9-455 ae followe: 

/nr .  \ I -r\ i. j lieciuce t o t a i  quantity firom eevoniy-two ( 4 )  te seventy iul 
by eliminating twe (2)  of the  e ight  (8)  uni ta  (p/N 95944) 
cons t i tu t ing  the block 0 del ivsr iea .  



0 

0 

a 

0 

2.) Serial  numbered uni t s  AP-7 and AP-8 already b u i l t  a8 block 0 
u n i t s  (P/N 95944) t o  be r e b u i l t  replacing t h e  Microsyn 
Housing, Potted Torque Generator P/N 95951 with Mic reep  
Housing Petted Torque Generator P/N 96123. 

On serial numbered un i t  AP-7 and a l l  subsequent units r o t a t e  t he  
ro tor  (P/N 960U Rev B) 
with respect t a  t h e  f l o a t  body P/N 95921 i n  the  IA - PRA plane. 
Modify t h e  procedures and tool ing necessary to accomplieh th i s .  

Eliminate the  requirement f o r  closed loop t e s t ing  en serial numbered 
units AP-7 thru -P-18 inclusive. 

On Blsck I1 units (ferty-five units t o t a l )  modify the  following partr 
as directed.  

3.) 
forty-five (45) degreer (e i ther  direction) 

(T.G. end enly) 
B. 

C. 

Rotor P/N 108008 eliminate t h e  .1875 inch wide axial r lo t s .  
a hold an the  fabr ica t ion  of  these pa r t s  a t  that operation i n  which 
t h e  s b t e  a r e  made. 

Place 

Float  Body 108002 eliminate the .1875 inch wide axial d o t e .  Placc, 
a hold on t h e  fabr icat ion of these pa r t s  a t  that operation i n  which 
t h e  slctts are made. 

Damping Fluid 108054 change the  densi ty  of t h e  f luid.  (Specif icat ion 
t@ fQlhW). 

Balancing Fluid (Appendix A-8 te MC-1500) 
t o  (3) above. (Specification t o  follew.) 

Density Plumetts P/N MA-96670-12-1 and MA-96676.12-2 Change denoity 
and color. (Specifications t t ~  feuow.) 

Ring Alignment (P/N 108047) Place a hold on t he  fabr ica t ion  of theor 
pa r t s  pending a change in material and geometry. 

Change dens i ty  ta confanu 

Ring, Meunting (P/N 108047) Place a hold on the fabr ica t ion  af  thoro 
par te  pending a change i n  mater ia l  and geometry. 

I. In view of the  requirement to rebui ld  the  two f i n a l  tes ted  Block *On un i t e  rbavo 
as B h c k  "1" units, the S e r i a l  Numbers ef the l o e t  three Bleck 
back t o  t h e i r  o r ig ina l  designation. Shop #6,7,and 8 become6 S/N AP-6, 7, alld 8, 

w i l l  revert 

111, STATUS a ElAJcR PARD & gg-&sEM ELIEQ 
A. Statue of Assembly 

U n i t  No. Remarks 

Delivered 

..- . . & ... . - -  



B, Torque Signal Generator Microam Assemblies - Q& *Qn 

a S.C. #AB6012 T.G. #APQ6012 

0 Stacked & Bonded P/N U96016 
Surface Grind 
Mount Coils & Terminal Ringa 
Final Test of Micro, Assembly 
A ssembled Anta, Housing 

0 Ground Assemblies 
Inspection 
Ducosyn Assembly 

Potted, cured & cycled 

Inspectien 
Tested & Grouped 

To tal 
Completed 
j t o  da t e )  

12 
I2 
11 
11 
11 
11 
9 
8 
8 

Additional 
Par t s  In  
A.ocesg 

Total  
Comple td 
( t o  date)  

Stacked Bonded UP96016 
Surface Grind 
Mount Coils & Terminal Rings 
Impregna t ion  
Assembled i n t e  h u s i n g  

Ground assemblies 
Inspection 
Duco syn Preparation 

Potted, cured & cycled 

11 
11 
11 
11 
11 
11 
10 
8 
8 

Additional 
Par te  In 
&2sQu 

fnspec t ien 
Tested & Grouped 0 

S. G. #UP96052 

26 - 
26 - 
25 1 
17 8 
11 6 
5 6 

3 - 

T.G. #IA P 9612 6 
25 - 
25 - 
24 1 
9 15 
9 - 
5 4 

3 - 

D, In t e rna l  Suspension (P/N (3236) Block n p  

Stacked, Bonded & Ground P/N AP93239 
Inspection 
D u r a f i l n  

Final Teet of IDS, Aseembly 
Impregnation 
Asambled i n t o  Housing 

Grinding 

Ducosyn Preparation 

0 Coil winding & Term. Aesmbly 

Potted, cured 8? cycled 

C Inspection 

20 
20 
20 
20 
20 
20 
20 
19 
18 
16 
16 

Elock "p 

52 
52 
31 
31 
31 
21 
21 
8 
2 

- 
21 

- 
10 

13 
1 

- 
I 



IV, STATUS E APOLLO CHANGE ORDEiLS 

Date c o s t  ku th .  
ACO & Rec'd Incy, Rea Id.  

0 
3023 12/18 No NO 
3026 10/5 (Decr.) Yes 

No 
(1 

11/23 No a 3028 I 1  11 
3027 

!I 

11 
3934 0 3035 
3036 
3037 
3038 
3039 
3040 
3041 
3 043 
3043 
3044 
3045 
3 046 

II 

11 

II 

II 

11 

It 

II 

12/27 
12/18 
11/23 
I1 

3Q29 12/18 It I t  

3030 11/23 Yes Yes 
3331 
3033 

12/27 No No 
11/23 11 

I1 I t  

an I 

I1 11 

E1 Ill 

11 11 

I1 7 1  

11 111 

1L 11 

II I1  

TEA Ys 9 
No NO 
a I1 

It 11 

11 

II 

Yes 
No 
11 

I1 

I1 

I1 

I1 

7 

I t  

It 

II 

I1 

11 n 
II 11 

11 Ib 

3047 
3048 
3aG9 0 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3060 
3 061 
3 062 

11 II 

11 n 
11 11 

12/2 7 I t  

U/18 11 

12/27 It 

12/27 It 

U./27 
12/18 
12/27 

12/18 I' 

i l  3'763 Yes Yes 
12/18 No No 
I t  

I 1  
Yes Yes 
No No 

3065 
3 068 
3371 1/18/63 Yes Yes 

Auth. 
Rec'd Current  Sta tus  a A B  

I k l e a s e d  12/19 62 
.:eleased 9/26 1 62 

11 11/26/62 
n m 
11 12/19/62 

Superseded by ACO #3Crll 
Released 12/28/62 

11 11/2 6/62 
n 11 

n I t  

I1 11 

I? 11 

11 11 

11 11 

I t  11 

rr 11 

n 11 

Held f o r  auth.  
Released 12/19/62 

11 11/2 6/62 
11 11 

11 11 

4 4  11 

I 1  11 

I1 II 

I t  11 

I1  11 

11 12/23/62 
I1 12 /19/62 
l i t  12/28/62 
It 12 /19/62 
I1 12/28/62 
11 I 11 

44 12/19/62 
m 12/28/62 

Held f o r  au th .  
Released 12/19/62 

Releasod 1/21/63 i n  advance of auth .  

11 11 i n  advance of a u t h .  
11 ?I 



V. PROBLEM W S  

A. Re t h e  I.S. c o i l  abrasion during grindingz 

1. 

2. 

3. 

4. 

5. 

Cross sec t ions  & x-ray photographof the 5 damaged P/N U P  95912 
assemblies revealed t h a t  the interference was due s o l e l y  te t h e  
placement o f  t h e  end turns on the  I.S. coi ls .  

The 13 impregnated 1,s. assemblies have been checked against  the 
end t u r n  wire placement tool and the  necessary clearance was lacking. 
These assemblies cannot be used f o r  t h e  Apollo PIP but w i l l  be 
acceptable t o  t h e  Polar i s  PIP program. 

The remaining unimpregnated I.S, assemblies have had t h e i r  end turns 
repositioned and are current ly  i n  process of impregnating hind potting. 

Eccent r ic i ty  has not caused t h i s  problem. 
ver i f ied  t h i s  conclusion. 

The cross  sect ion and x-rays 

Sperry i s  now awaiting a n  ACO defining t h e  desired configuration of 
I.S. c o i l  end turns, 
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0 

Delivered 
I 

I) 

li 

111 

I t  

I n  teardwn 

I In teardown 

JN lRODUCTION 

This report  summarizes the Sperry a c t i v i t i e s  and progress achieved under Contract 
NLS 9-455 during the period February 4, 1963 through February 10, 1963. 

A. Unit redesignated last week 48 AP-6 w a s  delivered t o  MIT/IL on Thursday, Feb.7. 

Bo Uniteredesignated last week as AP-7 & AP-8 were s tar ted on tear-down i n  accordance 
with MIT/IL instructions t o  prepare f o r  design changes. See Prsblem Areas. 

C, Peading receipt  of MIT/IL Apollo Change Orders defining new configurations, t h e  
following Eleck I1 p?ts are now an ttHOLD" status: 

P/N 108002 noat  ~ o d y  
108008 Rotor 
108047 Alignment Ring 
108048 Mounting Ring 
108054 Damping Fluid 

( - ) Balancing Fluid 

D. MI-. J. Morgan of Sperry had carried potted microsyns asaunbliee t o  Americap 
Beryllitan for grinding on Tuesday te expedite operations. 
reviewed qual i ty  control and manufacturing techniques a t  American Beryllium 
i n  connection with discrepancies found by Sperry on ground micraeyns, mounting 
and alignment rings,  f l o a t  bodies &main housings. 
involve measurement techniques and sporadic qual i ty  of delivered parts. 
American Beryllium w i l l  v is i t  Sperry t h i s  week i n  an e f f o r t  t o  thr8sh eu t  
the  difference8 between Sperry Incoming Inspection measurement technique8 VS. 
t h e i r  0m techniques. 

In addition, he 

Most of the  problems 

111. pATUg MAJ= PARTS tk S U B - A S & ?  
A. Statue of Assembly 

Unit Ne. Remarks 

AP-1 
AP-2 
AP-3 
AP-4 
AP-5 
AP-6 
AP-7 
AP-8 



Stacked & Bonded P/N aP96016 
Surface G r i n d  
Mount Coils & Terminal Rings 
Final Teat of Micro. Assanhly  
Asssmbled into Hausing 
Petted, M o d  & Cycled 

Inspection 
Duceayn Assembly 

Asssmbliee 

a 

0 

0 

*I 

Inapsc t ion 
Tes ta  & Grouped 

T e t d  Addit i o  nal 
Completed Parts in  
It0 date) Preceaa 

..I 

9 

96 
96 

11 ..) 

11 - 
11 .I 

11 9 

11 c 

ll - 
10 9 

8 - 
8 I 

80 .. 
80 I 

Stacked & Bonded UP96016 
Surface Grind 
Meunt Coils & Tdllninrrl Ring8 
hpregnatien 
Aasanhled into Housing 

Ground assemblier 
Inspec t ion 
Ducosyn Preparation 

Patted, C U r d  & CyChd 

Inspection 
Tested & Grouped 

26 0 

26 m 

1 25 
24' 
19 5 
5 6 

2 2 
2 m - 2 

0 

25 .. 
25 0 

Stacked, Bendd & Ground P/N Am3239 
Inspection 
Dlll-aflLn 
C e i l  Wirding & Temina,l Aassmbly 
Final Test of 13, Psaembly 
h p ~ e  gnat ion 
Assembled into Hourring 
Pettad, C u r d  & Cycled 
C$5@isff 
Inapection 
Duceayn Reparation 

20 
20 
20 

20 
20 
20 

2a 

19 
18 
16 
16 

25 .. 
25 I) 

1 24 
24 
19 5 
0 6 
3 
3 
I 2 

0 

* 
m 

25 m 

25 m 

Blrsk 
I 

m 
39 
39 

4 35 
35 
35 
32 3 
19 13 
17 I 

3 
3 
0 2 

m - 
I 

0 



IV. STATUS AF'OUO CHANGE 

Some as last week 

0 v, E!iQBuBAREAS 
A. 

B. 

c. 

D. 

Sperry is  now awaiting an ACO defining the desired csnfiguration of I.S. 
c o i l  end turns. 

Sperry has started the t ea r  down of uni t s  S/N AP-7 and AP-8 i n  advance of 
authorization i n  accordanoe with verbal instructions received f'rom MIT/IL. 
We are awaiting an Amdefining the  teardown, rebuilding with Block 1 Torquers, 
a d  the  def ini t ion of the Final Tests t o  be perfomad on thasa, two Block '10" 
units. 

Sperry i s  awaiting ACO'a t o  ro ta te  t he  rotore on all Bleck "Ia unite, S/N AP-9 
thru AP-27 and ta redefine Final Test requlrments for Block "1" uni t s  S/N 
AF-9 thru AP-le . 
Sperry i s  also aweiting ACO's defining the desired changes t o  Block 11. 
the meantime, manufacture o f t h e  affected parts has stopped. 

In 

NOTES Three Wontracting Officercs Mamosl~ have been received. These letters 
serve t o  formalirio the  changes outlined by M I T / U  at  the previous T.D. 
Meeting. 
of the  changes involved. 

AGO'S are still anticipated, however, t o  spell out all de ta i l e  
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1. JNTRODUCTION 
This report summarizes the SperrY act ivi t ies-  and progress achieved under Contract 
Nas 9-4-55 during the  period February 11, 1963 through February 18, 1963, 0 

I A. The two Block lt0II un i t s  were reworked in to  Block I configuration as S/N AP-9 
& AP-10. Both were placed into the F i l l i ng  Tank for pump down & 72 hr, evgguation. 

B. Pending receipt  of MIT/IL Apollo Change Orders defining new configurations, the 
following Block I1 par t s  are on "HOLDn status: 

0 

P/N 108002 Float Body P/w loSooS Rotor 
10804.7 Alignment R i n g  
108054 Damping Fluid 

108048 Mounting Ring 
( - 1 Balancing Fluid 

C. Mesera. T. Williams and R. Murray of American Bmylliun Gorp. visitad Sperry 
on Wednesday, Febrwrry 13, to resolve recent qualaty control problems, The 
following was agreed upon: 

1. P/l4 (IAP) 95906 Mount Ring8 and P/N (IAP) 95905 Aligment Ring8 returned t o  
American Beryllium last  week for Qxceading flrqtnaps requirements were 
reworked bypl i sh ing  t o  permit op t ica l  f l a t  neasurments. Them par t s  will 
now be reinspected by Sperry. Polishing w i l l  now be standard on a l l  future 
ehipnent s . 

2, P/N (UP) 95904F Main Housinge with tapered 1.4000/l.4001 diameter were 
reworked sa t i s f ac to r i ly  and returned t o  Sperry. 
requirement is being changed by MIT/IL t o  .Q005n. 

3, P/N (UP) 95912 Internal  Suspensions having raiaed projection6 i n  the  jewel 
cavi t iee  ahould no longer be a problem. MJT/IL hars given pennisBion t o  
American Beryllium t o  rmnove the material  by dr i l l ing ,  

4. The two P/N (IBP) 96l45 and (UP) 96123 Microam Housingr r sjaoted due to  
rountjness and stepped radii have now been scrapped, Amerioan Beryllium 
advised the causa was an inoperative id l e r  pulley on the i r  internal  grirrdqr 
which has since been corrected, 
given t o  American Beryllium in order t o  permit them t o  fabrioate new holding 

The .0000SQI squaranasr 

The two ecrapped miororyn heucringSa ware 

f i X t  We 8 . 
5 .  P/N (Lidp)9592lD Float Bodies rejected fo r  torr marks w i l l  haw a dsbwr3tqj 

operation added pr ior  t o  reaming to  permit withdrawal of the toel wf$kou$ 
damaging the parts. 
which removes the ,1875 - ,1880 s l o t s  ehould e l b i n a t e  the rejsotk~ne isr 
irregular burring. 

Also, the anticipated Blook I1 ohange h.m MfT/fL 

6. Radius diecrepanciee on P/N (UP)  95912, (UP) 95953, (UP 35992 w a l l  bq 
eliminated by adding a lathe operation t o  Arnerioan Berylliuenl I wlmnufae$uring 
procedure. An IndiJ ion ,  new on order by her ican  Beryllim rhe!,CLd alas 
permit closer oorrelation In roundnesrr and ooncentrioity neaawommte, 



0 

0 

0 

111. STATUS OF MAJm PARTS & m-ASSE513LIES 
P 

A. Torque and Sinrial Generator Microsla Assemblies - &k I t p  

I 
t 5.G. #AB6012 T.G.Ar/AP96012 

I To t a l  Additional Total  Additional 
I Completed Pa r t s  i n  Completed Parts i n  

( t o  date)  Process ( t o ,  date) Process 
I 

11 - 
11 - 
11 - 
11 - 
11 - 
10 - 
8 - 
8 - 
T.G. Coil  (AP93231) 

60 r 

60 - 

Stacked & Eo.?dtyf P/N Am6016 10 - 
Mount Coils & 'Teqminal 9 - 
Assembled intc\ housing 9 - 
Potted, Cured G Cycled 9 - 
Ground Assemb: C 3s 7 - 

10 - Surface Grim 

F ina l  Test of Yiwo. Assembly 9 v 11 - 

6 - 
6 - 
4 S.G. Coil (AP932L6) 

i' Inspection 
Ducogyn Assm -y 

i 

Inspection 1 72 c 

Tested & Groymd 72 - 
1 

B. Toraue $y;ianal Generator Microsvn Asswnblieg - Block " m  
I 

i 
Stacked & Boded  IAP96016 
Surface Grin1 
Mount Cojls 'c Terminal Rings 
hpregna  i o 1  
Assemble1 i r  to Housing 
Potted, 2urcJ & cycled 
Ground m e r  b l i e s  
Inspect .on 
Ducosyr Pr!?aration 

j 

i 
f 
I ,  

Inspec ' 1  I 
Tested i. ' .rouped 

S.G. #UP96059 

28 - 
28 - 
27 1 
26 -c 

2 1  1 
20 1 
7 6 
4 2 
3 1 

C. I n  i : la1 Suspension (P/N (3236) Block I * p  

I 

Stackel ,' 3onded & Ground P/N AP93239 16 
Inspec>,j n 16 - 
Durafi+ 16 - 
Coi l  ' 1 4  ding & Terminal Assembly 16 - 
Fina! I st of I.S. Assembly 16 - 
Impr: 'r t i o n  16 - 
Assec-1: d in to  Housing 16 - 
Potttc. cured & cycled 15 - 
G r i w  2 ; 1/1 c 

Inspeq ion 12 m 

i j ~ c ~ c r y  Trepwaiiion L2 I 

- 

4 

T.G. #UP96126 

25 - 
25 - 
24 1 
24 - 
24 - 
18 5 
4 6 
3 - 
2 1 

LG. Coil (IAP96131) 

25 - 
25 - 

*p 



Do Sta tus  of Assembly 

Unit No. Remarks 

AP-1 
AP-2 
AP-3 
AP-4 
AP-5 
e - 6  
AP- 9 
ap-lo 

Delivered 
I t  

tI 

I t  

It 

It 

I n  72 hr .  evacuation 
In  72 hr. evacuation 

IV. STATUS APOLLO CHANG'E OBDERS 

Same as February 4 ,  1963 

V. PROBLEM AREAS 

1. Sperry i s  awaiting ACO's  f o r  the following: 

A. Defini t ion of t h e  desired configuration f o r  I.S. c o i l  end turns  i n  
Blocks f & 11. 

B. 

C. 

D. 

Sperry has completed the  t e a r  down o f  Elock rrOtt units S/N AP-7 and AP-8 
and i s  rebuilding them as  Elock I un i t s  S/N AP-9 and AP-10. 
now awaiting a Elock ttOtl ACO defining the teardown and rebuilding of 
these un i t s .p lus  the  d e f i n i t i o n  of the  Final  Tests t o  be performed on 
these two units.  

Sperry i s  

Rotation of the r o t o r s  on a l l  Elock "Itt u n i t s  S/N AP-9 th ru  AP-27 and t o  
redefine F ina l  Test requirements for  Block nItl units S/N AP-9 thru AP-18. 

Definit ion of  the  des i r ed  changes t o  Block I f .  
manufacture o f  the affected p a r t s  has stopped. 

In  the  meantime, 

2.  Danco Tool and Mold has advised (telecon on Friday) t h a t  Alfenol laminations 
f o r  Apollo In te rna l  Suspension Sta tor  Cores were received back f'rom Eastern 
Heat Treat contaminated with a substance t h a t  prevents stacking of t he  cores. 
They have t r i ed  cleaning i n  accordance with ex is t ing  specif icat ions but with 
no improvement. 
If a su i tab le  cleaning method (one tha t  won't damage the  oxide coating) can ' t  
be found, then it w i l l  take approximately two weeks t o  replace these 
laminations and de l ive r i e s  of needed I.S. cores w i l l  be s imi la r ly  affected. 

A l l  2000 laminations for  t h i s  current order a re  affected. 

Danco w i l l  invest igate  further and advise progress. 
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I. INTRODUCTION 

This r e p o r t  summarizes the Sperry a c t i v i t i e s  and progress  achieved 
under Contract  Nas 9-45!? during the  per iod February 18, 1963 
through February 25, 1963. 

A. 

B. 

c. 
D. 

F. 

Unit #IAP-9 completed F ina l  Alignment and i s  now i n  Heater 
Sensor c a l i b r a t i o n .  

Unit #IAP-10 was pushed toge ther  on Thursday and i s  now i n  
F i n a l  Alignment.. 

Unit #IAP-11 i s  now i n  F ina l  Assembly. 

Three (3) work copies  of MC-1500 Assembly & Test  Manual 
were received from MIT/IL on Tuesday, February 19th.  
document i s  now under review by Engineering, Q u a l i t y  
Assurance ( f o r  Test  & Inspec t ion) ,  Methods and Manufacturing. 
Sperry plans t o  complete the  review by Monday, February 25th 
and t o  d i scuss  the  r e s u l t s  w i th  MIT/IL a t  the  forthcoming 
C.C.B. meeting. 

This 

Sperry advised MIT/IL, per t e l econ  February 1 8 t h  between 
J. Morgan and E. Fairweather,  t h a t  the hold on the  Block I1 
p a r t s  was placed wi th  the understanding t h a t  de ta i l s  of 
the  change would be forthcoming s h o r t l y  and t h a t  any f u r t h e r  
de l ay  would begin t o  a f f e c t  Block I1 schedules. The 
ear l ies t  MIT/IL a n t i c i p a t e d  r e l e a s e  of d e t a i l s  was t o  be 
a t  the next C.C.B. meeting t e n t a t i v e l y  scheduled f o r  the 
week of February 25th. 

Review of the three  Contracting Of f i ce r ' s  Memos which out- 
l i n e d  the bas i c  con t r ac t  changes revealed t h a t  a l l  t h ree  
were expected t o  r e s u l t  i n  c o s t  decreases.  The two l e t t e r s  
concerning reduct ion  i n  work scope undoubtedly w i l l  r e s u l t  
i n  c o s t  reduct ion  but  the t h i r d ,  which placed a hold on 
c e r t a i n  Block I1 p a r t s  pending d e f i n i t i o n  o f .des ign  changes, 
w i l l  apparent ly  r e s u l t  i n  schedule de lay  and a t t endan t  c o s t  
i nc rease  

Since,  i n  accordance w i t h  c lause  2 ,  a l l  changes r e s u l t i n g  
i n  schedule de lay  and cost  i nc rease  a r e  t o  be au thor ized  by 
NASA p r i o r  t o  t h e i r  incorpora t ion  i n t o  the product, Sperry 
had no choice bu t  t o  consider r e l e a s e  of the ItHoldft t o  
prevent f u r t h e r  expense and delay.  
advised t h a t  Contracting Of f i ce r ' s  Memos could not  au thor ize  
c o s t  i nc reases  o r  schedule de lays  . 

NASA had previous ly  

According, M r .  J. Morgan c a l l e d  Mr. J. Barnard (NASA a t  
MIT/IL) on Tuesday, February 1 9 t h  t o  advise  him of Sperry 's  
p o s i t i o n  and t o  o b t a i n  NASA's recommended course of ac t ion .  
The l a s t  r e l e a s e  d a t e s  f o r  Sper ry ' s  on time purchase of 
the  Biock SI p a r t s  a f f ec t ed ,  occurred between January 21st 



G. 

H. 

I. 

J. 

111. A. 

and January  28th.  The 'IHoldI' w a s  placed i n t o  e f f e c t  on 
February 1st. M r .  Barnard agreed t h a t  e i t h e r  an  au tho r i zed  
TWX o r  w r f t t e n  Technical D i r e c t i v e  would be necessary  t o  
a u t h o r i z e  contfnuance o f  t h e  lrHoldll and the  accumulat ion of 
a d d i t i o n a l  c o s t  and schedule de l ay .  He a l s o  agreed  t o  
adv i se  MIT/IL. 

J. Morgan t o  E. Fairweather  t e l e c o n  of February 20th  advised  
of  t h e  l a t e s t  development and of t h e  imminent release of 
t h e  tl?-Ioldlt - 
rif ter a f i n a l  t s l e c o n ,  J .  ?organ t o  J. Barnard on February 
2 1 s t ,  t he  ItHoldl' was r e l eased  by Sperry on a l l  a f f e c t e d  
Block I1 p a r t s  a t  noon of t h e  same day. This r e l e a s e  
au tho r i zed  Sper ry '  s subcon t rac to r s  t o  resume manufacture 
i n  accordance w i t h  t h e  e x i s t i n g  design.  

A t  3 : O O  ?.Me on February 2 1 s t ,  a n  MIT/IL TbX w a s  r ece ived  
which r e l e a s e d  change de t a i l s  on F l o a t  Bodies,  Rotors ,  
F l u i d s  & Densi ty  F l o a t s .  The IIHold" was cont inued on 
Alignment & Mounting Rings. F l o a t  assembly i n s t r u c t i o n s  
were a l s o  given. 
f l o a t s  and Block I type f l o a t  bod ie s ,  r o t o r s ,  al ignment 
r i n g s ,  and mount r i n g s  i f  t he  l a t e  r e l e a s e  of Block I1 
p a r t s  would cause a schedule de lay .  

MIT/IL advised  they  could supply  d e n s i t y  

Sperry prepare6 Fmergency Change Orders (FCO's lata 
Thursday t o  ex :cu te  the d e s i r e d  changes t o  the  a f f e c t e d  
Block I1 p a r t s  a s  def ined  i n  the  T!dX. Theso F'CO's w i l l  be 
r e l e a s e d  Monday morning. I n  a d d i t i o n ,  a Quo ta t fon  Fs t imate  
i s  being prepared t o  eva lua te  t h e  impact of t hese  changes 
on b o t h  nanufac tur ing  c o s t  and c o n t r a c t  scheduled d e l i v e r i e s .  

,",tatus of ,?,ss:?mbly 

TJnit No, - I 3emarks 

AP-1 
AP-2 
AP-3 
A P-4 
AP- 5 
A P-6 

IAP-PO 
IAP-11 

IA P- 9 

Del ivered 
I 1  

I 1  

I 1  

1P 

I t  

Heater s enso r  C a l i b r a t i o n  
I n  F i n a l  Alignment 
I n  F i n a l  Assembly 



B. Toraue and S i g n a l  Generator Microsyn Assemblies - Block 

S.G. #AP96012 T.G. #AP96011 

T o t a l  Addi t ional  Total  Addit ional  , 
Completed Pa r t s  i n  Completed Pa r t s  i n  
( t o  d a t e )  Process ( t o  d a t e )  Process - 

Stacked 8 Bonded PIN A B 6 0 1 6  
Surface Grind 
Mount C a i l s  & Terminal 
F i n a l  Test of Micro. Asseinbly 
Assembled i n t o  Housing 
Potted,  Cured & Cycled 
C r  ound 
Inspec t ion  
Ducosyn Assembly 

s sembl i e  s 

Inspec t ion  
Tested & Grouped 

10 
10 

9 
9 
9 
9 
7 
6 
6 

11 
11 
11 
11 
11 
11 
10 
8 
8 

C .  Tornue & Signal  Generator Microsyn Assemblies - Block 51 
S.G* #IP-P96@2 T.G. -fJA6126 

Stacked & Bonded IAB6016 
Surf ace GFind 
Mount Co i l s  & Terminal R i n g s  
Impre gna ti on 
Assembled i n t o  Housing 
Pot ted,  Cured & cycled 
Ground Assemblies 
Inspec t ion  
Duc os  yn Preparat ion 

I n s  pe c t i o n  
Tested & Grouped 

28 - 
28 - 
28 1 
20 - 
21 1 
21 1 

7 6 
4 2 
3 1 

D. I n t e r n a l  Sussension ( P / y 3 7 2 3 6  1 Block l tO1t Block ItItt c 

Stacked, Bonded & Ground 

Inspee t f o n  
Duraf i l m  
Co i l  Winding & Terminal Ass'y 
Fina l  Test o f  1,s. Assembly 
Lmpregnatlon 
Assembled tnto - Housing 
Pot ted ,  cured flc cycled 
Grinding 
Inspec t ton  
Ducusgn Prepara t ion  

P/N AB3239 



I 

; ITTo 

v .  
0 

0 

a 

a 

a 

a 

STATUS OF APOLLO CHANGE: ORDERS 

Same as February 4, 1963 

PROBLEM AREAS 

A. 

B. 

c, 

D. 

E', 

Sperry  i s  awa i t ing  A C O ' s  f o r  the  fo l lowing:  

1. D e f i n i t i o n  of t h e  d e s i r e d  c o n f i g u r a t i o n  f o r  1,s. c o i l  end 
t u r n s  i n  Blocks I & 11. 

2. Sper ry  has completed the  t e a r  down of Block l fO1t  u n i t s  
SIN AP-7 and AP-8 and i s  r e b u i l d i n g  them as Block I u n i t s  
S/N AP-9 and AP-10. Sperry  i s  now awai t ing  a B l w k  I tOt t  
ACO d e f i n i n g  the  teardown and r e b u i l d i n g  of t hese  u n i t s  
p l u s  t he  d e f i n i t i o n  o f  t h e  F i n a l  Tes t s  t o  be performed 
on t h e s e  two u n i t s ,  

3. Ro ta t ion  of t h e  r o t o r s  on a l l  Block 'lItt u n i t s  S/N AP-9 
t h r u  AP-27 and t o  r ede f ine  F i n a l  Tes t  requirements  f o r  
Block I t I 1 I  u n i t s  S/N AP-9 t h r u  AP-18. 

4. 

The Dens i ty  F l o a t  changes cad led  o u t  i n  TdX #TT623243 a s s igned  
c o l o r  blue t o  the  new NA96670-12-5 and c o l o r  green t o  the  new 
MA96670-12-6. These co lo r s  have a l r e a d y  been used f o r  -1 
and -2 on the  same drawing.  

D e f i n i t i o n  of t he  des i r ed  changes t o  Block I1 i n  accordance 
w i t h  TdX #TT623243 dated 21 Febraury 1963. 

I n  the  even t  t h a t  t he  "Holdtv on t h e  Block I1 par t s  does 
r e s u i t  i n  a f o r e c a s t  o f  schedule d e l a y ,  MIT/ IL  has agreed 
t o  f u r n i s h  Block I type p a r t s .  If t h i s  does occur ,  t he  
Break-In p o i n t  f o r  the Block I1 des ign  chang9s w i l l  have 
t o  be modified t o  ag ree  with a c t u a l  f a c t .  The A C O ' s  should 
take  t h i s  i n t o  account .  

Fu r the r  i n v e s t i g a t i o n  of t h e  Alfenol  T.S. Lamination problem 
i n c l u d i n g  a t e l e c o n  (J. Morgan t o  L. E ich inger  of MZT/IL) 
r e s u l t e d  i n  the  d e c i s i o n  t o  s c r a p  o u t  t h e  contaminated 
lamina t ions .  The problem h r s  now been turned over t o  S p e r r y ' s  
Q u a l i t y  Assurance Dept .  t o  i n s u r e  t h a t  t hese  i n s t r u c t i o n s  
are c a r r i e d  o u t  a t  Danco. Replacement of the  Alfenol  material  
a t  t h i s  t i m e  w i l l  a f f e c t  Danco's schedule  d e l i v e r y  of I .S.  
s t a t o r  c o r e s  by a t  l e a s t  2 weeks. This may also have an  
e f f e c t  on Spe r ry ' s  schedul ing f o r  t he  1,s. assembly. 

No t o l e r a n c e s  have been given on the  alignment and o r i e n t a t i o n  
of t h e  S.G. and T.G. r o t o r s  a f t e r  r o t a t i n g  45 degrees  as p e r  
T!dX #TT623243 . 
group has s t a t e d  t h e y  must have r o t o r  alignment t o l e r a n c e s  

Spe r ry ' s  Methods and Tooling Engineer ing 

- 4 -  



f o r  t h e  p r e p a r a t i o n  of an  al ignment  f i x t u r e .  
w i l l ,  of n e c e s s i t y ,  be held pending r e c e i p t  of t o l e r a n c e  
informat ion .  It  should be noted here  t h a t  alignment of 
o t h e r  r o t o r s  vas accomplished w i t h  t h e  use of  a n  ? I I T / i L  
supp l i ed  f i x t u r e  and t h a t  t he  Manufacturing Drawings do 
not  s p e c i f y  assembly to l e rances .  I n  a d d i t i o n ,  t he  s l o t s  
were used t o  o r i e n t  t h e  r o t o r s  w i t h  a Sper ry  f i x t u r e ,  however, 
t he  s l o t s  have now been removed. 

This  change 

- N O T E :  I nv iew of t h e  problems a s s o c i a t e d  w i t h  assembly of 
f l o a t  ( c o n c e n t r i c i t y ,  angular  o r i e n t a t l o n ,  angular  
a l ignment ,  squareness)  now ampl i f i ed  by the  Block I1 
changes,  i t  appears  t h a t  a T.D. meeting should be 
scheduled as  soon as p q s s i b l e .  
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' 0  I. 

AP-1 
AP-2 
AP-3 
M-4 
AP- 5 
AP-6 

IAP-9 
IAP-10 
IAP-11 

t 

INTROPUC TION 

This report  summarizes the  Sperry a c t i v i t i e s  and progress achieved under 
Contract NAS 9-455 during the  period February 25, 1963 through March 3 ,  1963. 
GENERAL ACTIVITIES 

A. U n i t  #IAP-9 completed open loop Final  Tests and i s  now awaiting shipment. 

B. 

C. 

U n i t  #IAP-10 completed f i n a l  alignment and i s  now awaiting f i n a l  t e s t s .  

U n i t  #IAP-11 i s  now i n  "72 Hour Evacuation. 

D. John Morgan & C. Willette v is i ted  MTT/IL on Thursday and Friday t o  
a t tend an Apollo PIP Change Control Board Meeting. 

111. STATUS 2 MAJOR PARTS AND SUB-ASSEMBLITS 

A. 7- Status  of  Asscmblg 

I U n i t  No. Remarks 

Delivered 
n 
11 

I t  

W 

I t  

Awaiting del ivery 
I n  f i n a l  t e s t  
I n  72 hour evacuation 



Be Torqua, and Signal Generator Microsyn Assemblies - B&& llQ1l 

S.G. #AP96Ou T. Go #AP96013 0 

Stacked & Bonded P/N AP96016 
Surface Grind 
Mount Coils & Terminal 
Final Test of Micro. Assembly 
Assembled i n t o  Housing 0 Potted, Cured & Cycled 
Ground Assemblies 
Inspec t i o n  
Ducosyn Assembly 

0 

Inspec t i o n  
Tested & Grouped 

To t a l  
Completed 
( t o  date) 

10 
10 
9 
9 
9 
9 
7 
6 
6 

Addi t i s n a l  
Par t s  i n  
Process 

Total 
Compl e ted 
( t o  date) 

11 
11 
11 
11 
11 
11 
10 
8 
8 

Additional 
Par t s  i n  
Process - 

S.G. Coil (AI9324 6 )  T.G. Coil < A P 9 ? 3 )  

72 - 
72 - 

C. Torque & Signal Generator Microsyn Assemblies - && "zf1 

Stacked & Bonded IAP96016 
Surface Grind 
Mount Coi ls  & Terdnal Rings 
Impregnation 
Assembled i n t o  Housing 
Potted, Cumd & Cycled 
Ground Assemblies 
Inglpec t i o n  
Ducosyn Preparation 

S. G. #LAP96059 

28 - 
28 - 
28 1 
28 - 
21 - 
21 - 
7 9 
5 2 
3 2 

T.G. #IA P96124 

25 - 
25 - 
24 1 
24 - 
24 - 
23 c 

L 13 
3 - 
3 r 

S,G, Gail (IAP96127) T.G. Coi l  (IAP96131) 

Inepec t i o n  0 Tested & Grouped 
25 - 
25 - 25 - 

25 1 

D. Internal Swpension (P/w 93236) Block Block "Ir1 

Stacked, Bonded & Ground P/N AP93239 
Inspection 

Coil WindinP & Temlnd Assembly 
F i n a l  Test of I.S. Asssmblg 
Imp re gna t ion 
Asseml~led i n t o  Haueing 

Duraf i lm 

Potted,  cured & cycled 
r ? l l  -.a L I a U I  ALWJ.L&E 

Tnspection 
Ducoayn Preparation 

16 
16 
16 
16 
16 
16 
16 
15  

12 
12 

' I 1  
A 4  

54 - 
54 - 
54 - 
54 - 
54 - 
54 - 
54 - 
39 4 

7 9 

6 1 

qn 
A 4  43 



IV. STATUS OF APOLLO CHANGE ORDERS ----- 
0 Same 16 February 4, 1963 

PROBLEM ARE'AS 

A, 

V? -- - 
The P/N 95907 magnetia 8hrOtld for  unit #AP-lO appeared to be too tight a 
fit over the P/N 95926 Spacer. 
was selected to complete the assembly. 
consider loosening the l i n e  t o  l ine  f i t  of the shroud on the spacer by .002tt. 
This oould be added to the 8hroud T.D. t o  ease the tight f i t  over the wiring. 

After rework, another ( s l ight ly  larger) shroud 
It is rocommended that MIT/TL 0 
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1. INTROIXJCTION 

AP-1 
AP-2 
AP-3 
kP-4 
AP-5 
AP-6 
UP-9 
UP-10 
L4P-11 

This report  summarizea t h e  S p r r y  a c t i v i t i e s  and progrersls achieved under 
Contract NAS 9-455 during the period March 3, 1963 through March 10, 1963, 

~ -~ 

De 1 ive  red 
0 

m 
1 

a 
n 
II 

a 

-I. Tn -1-.-L P4n-1 +,A+ """" 

I L  GENERA& ACTIVITIES 

A, 

B. 

Unit #UP-9 waa delivered to MIT/IL on Monday, March 3, 

Unit #IA;F-lO was detliverd t o  MIT/U on Thursday, Mosch 6, 

C. Unit #UP-11 completed in s t a l l a t ion  of t h e  magnetic shield and i a  
now entering F ina l  Test. 

D, John Morgan v i s i t ed  MIT,hL on Wednesday and Thursday to arttead an 
Apollo PJP Change Control Board Meeting where 45 A C O ' s  were approved 
by the  CCB and preeented t o  Sperry, These are: 

3072 
3073 
3071, 
3075 
3076 
3077 
3078 
3079 
3 080 
3 081 
3082 
3083 
3084 
3085 
3086 

3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3095 
3096 
3098 
3099 
3100 
3101 
3102 

111. STATU% MAJOFt PARTS E D  SUB.ASSEMBLIES 

A, Sta tus  pf Assembly 

I Unit No. 1 Remarks 

3103 
3104 
3105 
3108 
3109 
3111 
3112 
3113 
31u 
3115 
3116 
3117 
3118 
3119 
3120 



_- 

B. Torque and Signal Generator Mlcrosvn Assemblies - Block 11Qtl 

S. G. #AP96012 T . G . #AP96013 
To tal 
Completed 
( t o  date)  

10 

9 
9 
9 
9 
7 

Stacked & Bonded P/N AP96016 
Surface Grind 10 

Potted, cured & Cycled 

Mount Coils & Terminal 
Final Test of Micro. Assembly 
Assembled in to  Housing 

Ground Assemblies 

Additional 
Parts i n  
Process 

- - - - - - 

To t a l  
Comple t ed 
( t o  da te )  

11 u 
11 
11 
11 
11 
i n  

Additional 
Pa r t s  i n  
Process 

.I - - - - - 
Inspection 
DUCQ syn Assembly 

S.G. Coil (e932461 T.G. Coil (AP93231) 

Inspect ion  
Tested & Grouped 

72 
72 

60 
60 

C, Torque & Signal  Generator Mic-ros-vn Assemblies - Block flJ1l 

S.G. #Up96059 T.G. #up9 6126 

Stacked & Bonded 
Surface G r i n d  

UP96016 
25 
24 
24 
24 
23 
9 
3 
3 

- 
1 Mount Coils  & Terminal Rings 

Impregnation 
Assembled i n t o  Housing 
Pottad, Cwed & Cycled 
Ground Assemblies 
Inspection 
Ducosyn rr e p r a  t ion  

- 
28 1 
28 - 
21 - 
21 - 
13 5 
7 4 
3 4 

- 
u 
5 

S.G. Coil (IAP96127) 

25 
25 

- - 

T.G. Coil (IAP94131) 

25 
25 

- - Inspection 
Tested & Grouped 

D. In te rna l  Suspension (P/N 93236) Block "OU Block 'rI't 

StrckQd, Bonded & Ground P/N AP93239 
Inspection 
D w e i l m  
Coil  Winding & Terminal Assembly 
Final Test of I.S. Assembly 
Impregnation 
Besmb1.d into Housing 
Potted, cured & Cycl6d 
Griclding 
Lnspntie?r 
DUOOSpl Reparation 

16 
16 
16 
16 
16 
16 
16 
15 
u, 
i2 
12 

54 
54 
54 
54 
54 
54 

42 
I2 
7 
6 

54 .. 



m. STATUS APOLLO CHANGE O R I > E Q  

S a m e  as February 4 ,  1963 

A. S/N UP-11 exhibited a r ad ia l  centering r a t i o  t h a t  was 200% o f  spec 
requirements. 
concentr ic i ty  tolerance build-up problem. (See previous Weekly Progrerss 
Reports, ECR #A045 and Minutes of CCB March 1 meeting) 
previously contacted r e l a t ive  t o  an out of spec. concentr ic i ty  condition 
found i n  t h i s  unit .  A waiver was obtained since the  problom aroso due 
t o  tolerance build up. 

This rppsrently resu l ted  from the  previously repor$ed 

MIT/IL wa8 

MIT/IL took t he  concentricity problem under advisement and recommended 
t h a t  out of spec tolerance build up cases be examinad as they occur. 

The radial centering r a t i o  problem of un i t  S/N UP-11 was referred to 
MIT/IL, 
condition and inetructcd Sperry t o  proceed with Final Tests of the  
unit .  A confirming INX was requested. 

Mr. R. Massaro,who gave Sperry a telecon waiver on t h i s  

It is  recommended t h a t  MIT/IL review the  j ewel-pivot-rotor-float 
concentricity tolerance and re lated r a d i a l  centering r a t i o  problems t o  
determine whether changes can be made t o  eliminate o r  minimizo these 
problems . 
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I. 

U n i t  ivo. 

PP-1 
AP-2 
u-3 
AP-4 , 

rip-3 
AP-6 
AP-7 
AP-8 
IAP=9 
xu-10 
IAP-11 

JNTRODUCTION 

Raurrka I 

D d i w r e d  
n 
m 
N 
l! 
n 

Converted to  BP-9 
Conwrted t o  UP-10 
Dmlivor ad 

l! 

n 

This report  summarizes the Sporry a c t i v i t i e s  and progreae achieved under 
Contract NAS 9-455 during the period Maroh 11, 1963 through March 17, 1963. 

11. FENER86, PCTIVITIEQ 

A, Unit #UP41 completed Final Test and was delivered t o  MIT/IL on 
Friday, March 15, 

' 0  

B. The Sperry Apollo PIP Change Committee reviewed all of tho 45 MCOlr, 
Twenty s i x  w e r r  releaeed immediately as "no cost inoreason chonge~. 
The remaining ACO's were held temporarily fo r  budgetary estlmatea of 
cost and w i l l  be released ahortly i n  advance of authorisation. Half 
of these involve subcontractors who must be contacted t o  determine 
whether costs  have been affected. A l i s t i n g  of the ACO'e appearr 
under Section IV of t h i s  report. 

C, ACO #3097 wara received from MIT/IL fo r  preparation o f  a budgetary 
estimate. Thie change add8 a Suspension Capacitor Aseembly t o  Apollo 
PIP Block XI units, 
vendor in California plus other inputs and was completed on IJednesday. 
A TWX WBI sent t o  M. Holman of NASA advising the budgetary eetimato of 
cost and the  conditione onwhich it was based fo r  lnetol la t ion In 
Block 11. 
of existing Apollo PIP funds t o  accomplish AGO #3097 In advance of a 
formal contract change. 

The budgetary estimate required quotes from a 

Sperry w i l l  await NASA authorisation f o r  the expendlturr 

D. Mr. N. Martin of MfT/IL visited Sprrry on Thrueday and Friday fo r  the 
purpose of reviewing Sperryle camments on and recommrndatlonr for  tho 
proof copy of the proposed MC1500 dssanbly and Test Manual. 



IV. STATUa kpouo CHANGE 0 
acodr 
3063 
3064 
3065 
3068 
3071 
3072 
3m3 
3071, 
3m5 
3076 
3077 
3078 
3079 
3080 
3081 
30 82 
3083 
30811 
3085 
3086 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3095 
30% 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3108 
3109 
3U1 
3112 
3113 
3134 
311a 
311 
3117 
3118 
3119 
3120 

Data 
Roc14 

12/27/62 
12/18/62 

1/18/63 

I) 

n 

3/8/63 
I) 

n 
n 
n 
W 

1(1 

W 

n 
n 
I1 

W 

n 
11 

n 
II 

U 

n 
MI 

11 

n 
n 
tt 

n 
n 

n 
1t 

I! 

ll 

It 
m 
m 
I1 

H 
It 
a 
11 

I1 

wl 
It 
II 
tt 
tI 
I 

tt 
I 

Coat - Incr, 

Ya 8 

YO8 
NO 

No 
Yea 
Ner. 

Yea 
Yo s 
TBA 
NO* 
Yes 
Yea 
No+ 
TBB 
No 
TBA 
TBA 
TBA 
No 
Ne 
No 
Ne 
No 
NO 
No 

TBA 
TBA 
Ye I 
Ye s 
Ye 8 
Ye B 
Ye II 
Ye8 
POI 
YO8 
YO# 
Yo0 
No 
NO 
YO8 
Door, 
No 
NQ 
Yam 
Ye. 
YO 8 
N W  
No*+ 

ye 6 

Ye 8 

YO 8 

Auth 
XU. 
YO 8 
No 
Yea 
Ne 
PORI 
No 
19 8 
Ye 8 
YO 6 
T U  
NQ 

Yea 
no 
TBA 
No 
TU 
TBA 
TBA 
No 
No 
NO 
No 
No 
NO 
NQ 
Ye r 
TBA 
TBA 
Yee 
Yea 
Yes 

Yell 
Ye 0 

Ye 0 
Yo. 
YO0 
No 
No 
Ye. 
Yo0 
No 
NO 
YO8 
Y.. 
Yo. 

No 
No 

Ye 8 

YO 6 

Y O 8  

ye 8 

Auth 
Rec'd 

NO 

No 

No 

No 
NO 
NS 

- 
9 

- - 
NO 
NCL - - 
I - - - 
I - 
I 

.I 

I 

I 

9 

NO - 
I 

Na, 
No 
No 
No 
NO 
NO 
Ne 
No 
No 
No 

No 
NO 

- 
.I 

m 

I 

No 
Nn 
No 
No - 
I 

Current Status a 
Relsaeed i n  advance of auth. 
Released 12/19/62 
Released i n  advance of auth. 
Released Upp 
Releasod 121 63 in advance of auth, 
Released 3/12/63 
Released 3/12/63 i n  advance of auth, 
Releasod 3/U/63 in advanco of auth. 
Releaaed 3/12/63 in advance of auth. 
Releasod 3/12/63 i n  advance of auth, 
Releoaed 3/12/63 
Released 3/12/63 In advance of auth. 
Releaam3 3/12/63 i n  advance of auth. 
Releasod 3/12/63 
Releasod 3/15/63 
Released 3/12/63 
Relsared 3/15/63 
Releared 3/15/63 
Releraed 3/15/63 
Released 3/12/63 
Released 3/12/63 
Released 3/12/63 
Releasod 3/12/63 
Released 3/12/69 
Released 3/12/63 
Rsleaeed 3/15/63 
Held ponding inmrt iga t lon  
Releaeed 3/&' 
Released 3/15/63 
Releasod 3/15/63 in a d ~ a n o e  of auth, 
Released 3/15/63 i n  advanoe of auth, 
Released 3/15/63 I n  rdvanoe of ruth,  
Held ponding Q,E, inveati@ion 
Releaaed 3/12/63 in rdvanoo of ruth,  
Released' 3/12/63 in advrnoo of auth. 
Released 3/12/63 in rdvrnoo of ruth. 
Releaad 3/12/69 in rdvaaoe of ruth,  
Relea6ed 3/12/63 i n  rclvraoo of ruth, 
Released 3/12/63 in rdvrrroe of ruth,  
Releared 3/12/69 
Reloasad 3/12/63 
Releared 3/l4/63 i n  a d V ~ o 0  o f  ruth,  
Relersd i n  Fob, por Twx 
Rder8ed  3/12/63 
Releared 3/12/63 
Releared J&& i n  dvanoe of' auth, 
E e l t c d  // * J / U )  fa &&Yrrrrc e+^ auiii, 
Releroed 3/15/63 in advanoo of ruth,  
Reloased 3/15/63 in advanoe of ruth,  
Be~erred  3/12/63 
R e l e r r d  3/12/63 

* NO oort  if MIT/IL rugplior Danrity Float# by 4/1/63. ** No o o r t  if p a r t r  ruppliwl byMIT/IL f o r  Block I, 
I ~. 



A, In order to axpedite t h e  incorporation of certain ACO'r,  MIT/IL k r  
been contacted and has agreed t o  provido Sperry with the following partrr 

9ts. m D@ U X ' i D t i O n  

20 96Ol.4 Rotor 
10 96015 Connector Wire Retainor 
18 96106 End Covor, Inrulating 
18 96102 Identification Labol, NASA 
3 re t8  MA96670-12 Density Flaats ( B l s c k  If) 

NOTE: There is an urgent mod for them parte (oxcept f o r  the floatr), 
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I. gJT'ROIXJCTION 

This report  summarizes the Sperry ac t iv i t i ee  and progress achieved under 
Contract NAS 9-455 during the period Maroh 18, 1963 through March 24, 1963, 

11. *$%NERA& ACTIVITIEQ 

A. Unit #MP-ll completed Final Teat and wae delivered t o  MIT/II; on 
Friday, Marc4 15. 

The Sperry ApoUo PIP Change Committee previously reviewed a U  of the 
46 ACO'a received fra MIT/IL on 3/8/63. The remaining A C V e  were held 
temporarily for budgetary eetimatee of coet and were releaaed th in  week 
i n  advance of authorization. 
Section I'V of t h i s  report. 

C. Messre: R. Hannah, I. Blumenstock, and J. Morgan of Sperry attended 
an Apollo PJP T.D. Meeting on Friday, March 22. One purpose of t h i s  
meeting was t o  review the status of a l l  changes t o  date. 
and highlights of the  meeting w i l l  be included i n  the attachsdment, 

Bo 

A l i s t i n g  of the ACO'e appears under 

Reoultr 

Unit No. 

Delivered 
N 
In 
N 
n 
I 

Converted to  UP-9 
Converted t o  UP-10 
Delivered 

U 
n 

i 
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I 

0 

0 

B. Torauo and S i n n a l  Generator Microem baa ambiiea - mot+ *p 
S.G. #UP9 6054 

To tal Additional Total Additional 
Completed Parte i n  Campleted Partr i a '  
( to  date) Procem (to) assua 

Staakd & Bonded UP96016 
Surfaco G r i n d  
Mount Coils & Terminal Binge 
fmpregna t ion 
Assambled into Housing 

Ground Assemblies 
fnepection 
Ducoeyn Preparation 

Potted, C u r d  & C y c l e d  

28 
28 
28 
28 
21 
21 
13 
13 
3 

24 
24 
24 
24 
21, 
23 
9 
3 
3 

Inepection 
Tasted & Grouped 

C. Toraue s i m a l  Generator Mlcrossn jmmmbliee - Block c t u l t  

9.G. #I IAP1080u T.G. I #I- 

Stacked & Bonded 
Surface Grind 
Mount Coils & Terminal Rings 
Impregnation 
Aseembled i n to  Housing 
Potted, Cured & cycled 
Ground Assembliee 
3napection 
Duco syn Preparation 

0 

Stacked, Bonded & Ground 54 
Inspection 54 
D u r a f i l m  54 

54 
F i n a l  Test of I.S, Assembly 42 
hpregnatlon 42 
Asesmbled i n t o  Housing 42 
Potted, C u r d  & Cycld 38 
Grinding 23 
Inagact..ior? -/ 

Ducoayn Properation 6 

Coil Winding & Terminal Assembly 

16 

- - 
10 

1 
Q 
Y 



. xv. 
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0 

0 
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I 

0 

I 

I 

! 

0 
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STATUS APOLLO CHANGE OFiDL3S 

AC(X# 

3063 
3064 
3065 
3 @ 3  
3071 
3072 
3m3 
3974 
3075 
3076 
3Q77 
3378 
3079 
3 080 
3081 
3082 
3083 
30% 
3085 
30 86 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3m5 
30% 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
31a6 
3105 
3108 
3109 
3111: 
3112 
3113 
3116 

3117 
3118 
3119 
3120 

3 3  

Date 
Irec Id 

12/27/62? 
12/.18/62 

- 

II 

18 

1/18/63 
3/8/63 

!a 
I t  

11 

I1 

I 

In 
H 
I 8  

t1 

!1 

It 

11 

t I  

W 

I I  

I t  

11 

' t l  

tt 
n 
It 

11 

11 

R 
11 

n 
1' 

)t 

I t  

m 
u 
I t  

n 

a 
I1 

11 

Il 

tn 
11 

I1 
~ I t  

11 

u 
11 

n 

cost  
I Incr,  

Ye 8 
No 
Ye a 
NO 
Yes 
NO 
Ye e 
Yes 
Yes 
TEA 
NO+ 
Ye3 
Yes 
NO* 
TBA 
NQ 
TBA 
TEA 
TEA 
NO 
no 
NO 
No 
NO 
No 
NO 
Yes 
TBA 
TE3A 
Ye 8 
Ye B 
Ye s 
Ye 8 
Ye 8 
Ye8 
Yes 
Ye B 
Ye 8 
Yes 
W, 
No 
Ye 8 
Decr. 
NO 
No 
Yes 
Yes 
Yea 
Yes 
No** 
No** 

Auth w. 
Y@S 
No 
Ye! 9 

NO 
Yes 
No 
Yes 
Ye 8 
Yes 
TFA 
!)TO 
Ye 8 

Yes 
No 
TEA 
No 
TBA 
TEA 
TEA 
NO 
Nt. 
No 
No 
No 
NO 
NQ 
Ye 8 
TEA 
TEA 
Yes 
Ye8 

Ye a 
Ye a 
Yes 
YQS 
Yes 
Yes 
Yes 
No 
NQ 

Yes 
NO 
No 
Yes 
Yes 
Ye8 
Yes 
No 
No 

Ye6 

Ye8 

Ruth 
Rec'd 

No 

No 

No 

No 
NO 
NO 

- 
- 
- 

- 
I 

No 
NO - .. 
s) 

s 

- ,  
c 

I 

I - - - - - 
No 
I - 
No 
No 
No 
NO 
No 
No 
NO 
No 
No 
No - - 
No 
No. - - 
No 
No 
No 
No - - 

Released i n  advance of auth. 
Released 12/19/62 
€Meased i n  advance of auth. 
Released U/lT3 
Released 7. 21 63 i n  advance of auth, 
Relea sed 3/12/63 
Released 3/12/63 i n  advancs of auth. 
ilaleased 3/22/63 i n  advance of nuth. 
Released 3/12/63 i n  advance of e~uth, 
Iteleased 3/12/63 i n  advance of aut$, 
haleased 3/12/63 
Released 3/12/63 i n  advance of auth. 
Released 3/12/63 i n  advance of auth. 
R e l e m d  3/12/63 
Eeleased 3/15/63 
F.(eleoacd 3/12/63 
Relaanad 3/15/63 
Iteleased 7/15/43 
Releasex3 3/15/63 
Iteleased 3/12/63 
iteleased 3/12/63 
Fcleased ?/r2/63 
Released 3/12/63 . 
Released 3/12/63 
Released 3/12/63 
Released 3/15/63 
Released 3/22/63 in advance of auth. 
Released 3/15/63 
Released 3/15/63 
Released 3/15/63 i n  advance of auth. 
Released 3/15/63 i n  advance of auth. 
kclcosed 3/15/63 in advance of 611th. 
$eleased 3/22/63 i r i  advance df auth. 
fieleased 3/12/63 i n  advance of auth. 
ReJeasd 3/12/63 i n  advance of auth. - 
Released 3/12/63 i n  advance of auth. 
3eleaaed 3/12/63 i n  advance of auth, 
Released 3/12/63 i n  advance of auth. 
Released 3/12/63 i n  advnnce of auth. 
Released 3/32/63 
Released 3/12/63 
Released 3/14/63 i n  advance of auth, 
Released i n  Feb. per TWX 
Released 3/12/63 . 
Released 3/12/63 
Iieleased 3/15/63 i n  advance of auth. 
Released 3/15/63 i n  advance of auth. 
Released 3/15/63 i n  advance of auth. 
Released 3/15/63 i n  advance of auth. 
Released 3/12/63 
Released 3/12/63 

* No c o s t  if MIT/IL supplies Density Floats by 4/1/63. 
.) ** NO cost  if p m t s  supplied byMIT/IL fo r  Eloek I. 

4 



8,  There i s  an urgent need for  the sepia master of new drawings P/N 96102, 
96103, 96104, 96105, and 96106. 

NOTE: Purchase of P/N 96m06 Insulating Cover f o r  Block I1 w i l l  be held 
up unless the  adhesive backing is called out on the  releared 
master pr int .  

B, There i s  a h  en urgent need f o r  the following par t s  from MIT/IL i n  
order to expedite incorporation of certainACO1s. 

9tS. De scriDtion 

20 96014 Rotor 
10 9601s Connector Wire Retainer 
18 96106 End Covetr, Insulating 
18 96102 Identification Label, NASA 
3 set6 MA96670-12 Density Floats (Block I f )  

NOTE: Please see attached Highlights of T.D. Meeting for c la r i f ica t ion  
of these i~ems. 
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Highlights of Apollo PIP T. D, Meeting 

March 22, 1963 

1. Reduction of Float OutDut Axis Anail a r  Freedom f rq  t - 2° 2 +, 1 p z  

Sperry w i l l  make a rotor alignment f ixture  t o  provide t 1/g0 tolerance on alignment 
of ro to r s  t o  stop pin. 
required and f ix tures  necessary to accomplish the angular freedom reduction. 
indicated there was a poss ib i l i ty  of a problerm. area in a nu l l  s h i f t  t h a t  i e  posaSblo 
frm the a l igment  f ix ture  t o  the f i n a l  t e s t  console due t o  variation i n  lead 
capacitance, 

MIT/IL will do a tolerance stGx to  determine tolerances 
Sperry 

2, Change from TerniarY Modin9 to  Binary Modinqt 

MIT/IL presented the reasons fo r  t h i s  change, As a result, a-Contracting Officsr 's  
Memo w i l l  be issued to "close loop" test S/N UP-13 and possibly IAP-I2 aseuming; 
the Test Spec is available by than. Sperry w i l l  investigate the possible use of 
the Polaris spare feed back electronics u n t i l  MIT/IL can supply the Apollo feed back 
electronics. 

Data €&ndlina h a r d  t o  Convert DC Sirmale in to  Pulse3 for the Counter: 3, 

MIT/IL w i l l  supply to  Sperry by April  4, 1963. 

&)o n o  AcceDtaose %st S a x  Sc ~rocech'iet 

MIT/IL w i l l  issue an ACO to  establish t h i s  document. 

-?- 1. . 

5 .  f i D W  ry Deeinned Rotor Alinnment Fixture Der ACO #= 

MIT/IL accepted the submitted deeign and au$horized, per NASA Representative, 
the immediate build of  the unit ,  The NASA rep. indicated a TWX would follow, Thie 
authoriaation was t o  include the build and the incorporation of f lo angular freedom, 
MIT/IL Fjill issue an ACO fo r  Block 1 covering the following pOiut82 

b. Open TIR of the Rotor to  Pivot fYom .0003* to  .0007F. 
in Data the direct ion and magnitude of the eccentricity,) 

(Sperry w i l l  record 

. C. Change RcIi from .50/2.00 t o  .176/5.67 
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6. 

7. 

8. 

9. 

10. 

11. 

0 

a 
12. 

The Suspension Camcitor Module: 

Four copies of the l a t e s t  drawings were given t o  Sperry. 
reference to  cer ta in  NASA Specs. which Sperrymay not have on hand. 
review the dwgs. and advise J. Miller of MIT/IL of the specs. not availahlo. 
A NASA authorizing lS4X is  expected out Monday. 
mfg. instructions. 

I 

These dwgs. contain 
S p a r y  w i l l  

On receipt,  Sperry w i l l  release 

Schedulet 

Sperry outlined t h e  various problms such as t he  unanticipated losses i n  grinding 
and la te  de l iver ies  of piece parts from fabricating vendors, which are affected 
delivery schedules. 
a t  t h i s  time but would be made up before the end of the contract. 

It was generally agreed tha t  schedules may s l i p  one month 

a. Rotors - Twenty rotors  were given t o  Sperry to cover scrtappage i n  Block I 

b. Connector Mire Retainer - New Dwg. t o  be issued by MIT/IL short ly  but 
re ta iner  w i l l  be available fromMIT if Sperry cannot procure them i n  time. 

USA Ident i f icat ion Label - to be combined with the Module Label into 1 
decal. 

C. 
New dwg. i s  to be issued by MIT/IL. 

d. Density Floats f o r  Block I1 - Three s e t s  to be furnished by MIT/IL i n  time 
f o r  Block 11. 

e. Mounting and Alignment Ring8 - Both par t s  still on hold fo r  Block 11. When new 
design i s  released, MIT/IL w i l l  supply i n i t i a l  quantit ies t o  maintain schedule. 

G.F.E. Test Eauian entr 

MIT/IL recommends that Sperry review transfer of opt ical  equ ipen t  f rom Polaris 
to Apollo. Sperry maintains that the  Polaris equipment i s  required for the Test 
Prooedwe. MIT/IL claims that it haea't been specified for  the past year. This 
problem w i l l  be resolved a t  the next Sperry-MIT/IL meeting. 

Shimina Containerat 

NASA advised that  they would be supplied for the June shipnent t o  AC Spark Plug. 

MIT/IL Test Results on UP-9: 

Test results were presented by MITIIL. 
reset c o i l  on performance and also discussed the e f fec ts  of the reduction i n  
war fieedom from f 5' t o  +, 1" on performance. 

Connector Harness f o r  Block I1 withModulQ: 

P e y  then discussed the e f fec ts  of the 

Sperry s t f  :patee pmblsm since upon contacting Cannon on molding of #30 wires to 
Cannon Connector, Cmon advised they could only mold s ize  #28 wires. If it is 
round necessary t o  go to #28 wire all around, then a space problem may e x i s t  i n  
the  unit. MIT/IL suggests possibi l i ty  of using an intermediatecplice t o  j o i n  the 
Cannon Connector #28 wires with the Alden Connector #30 wires. M I T / I L  w i l l  investi- 
gate  a l l  of t h i e  pr ior  to issuance of an ACO. 
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&oUO PIP &CCeDtallCe Test Swcsr 

Sperry indicated disagreaanent with three of the Preliminary Test Spece as fol lare:  

a. 

b. 

C. 

S.G. Null Voltage - Sperry questions the need far the t i gh t  .lMV-RMS speo 
since operation w i l l  now be in the Binary Mode. MIT/IL agreed. 
suggested and MIT/IL agreed to  .2MV-RMSo 

Sperry 

Average Angular Spread - Specified as 2 a r c  seconds. 
t ha t  a t  the t h e  of the Apollo Contract signing, the yield was predicated on 
on 8 a rc  seconds which was derivsd from the  exiating Polar is  spec. of 2 arc 
seconds with 4 times the pendulosity. MIT/IL stated tha t  2 a rc  seconds was 
now required for  system performance requirements. Sperry indicated tha t  th ia  
now requirement will have a drastic! e f fec t  on yield. 

M u l l  Alignment - Specified as 1/3 milli-radian. Sperry objected t o  t h i s  test 
altogether since only l u n i t  5s known t o  have met it and since e l a s t i c  r e s t r a i n t  
i s  essent ia l ly  constant to + 1 O M R .  Sperry feeld tha t  f 5,M.R. spec i s  more 
r e a l i s t i c  and believes that-if the un i t  meets bias  acceleration requiramentr, 
it should not be rejected regardless of misalignment. 
null s h i f t  exceeding 1/3 M.R. which arises f'rom the alignment stand t o  the f ina l  
test  stand due to  changes i n  lead capacity. 

NOTE: MzT/IL w i l l  hold a meeting Monday to review and resolve items #13-b 
and 13-c above. 

Sperry's posit ion i e  

In addition, there it3 p 
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INTRODUCTION 

This report summarizes the  Sperry a c t i v i t i e s  and progress achieved under 
Contract NAS 9-455 during the period March 25, 1963 through March 31, 1963, 

GENERAL #2TIVITIE% 

A, 

B. 

C, 

D, 

E. 

Unit8 fIXP-L? and UP-13 are now i n  Ducosyn Assembly, 

John Morgan contacted E. Fairweather by telephone 3/25/63 re one of the 
new drawings not yet on hand: 

P/N96l06 Insulator Cover - Sperry could not order since the advance copy 
of the dug, showe adheaive spec. a s  mlatertt, MIT/fL advised procurement 
without adhesive. The dwg. w i l l  be revised to  show t h i s  and the ins ta l l -  
ment instruct ions w i l l  be revised to r e f l ec t  a cementing procedure. 

menty P/N UP96016 Rotore were received from MIT/IL t o  cover Block I 
scrapfiage. One of these arrrived i n  a chipped condition. 

‘Iwx #TT623541 authortzing go-ahead on A C O l e  309’7 and 3115, was received 
on 3/25/63’fram the NASA Contracting ,Officer: M. Holman, 
are the  Suspension Capacitor Module ins ta l la t ion  and the Sperry designed 
Rotor Alignment Fixture. Both jobs were releaeed fo r  manufacture, 

These ACOle 

?wx #TT623570, dated 3/27/63,, from E, Fairweather of MIT/IL covered 
the f ollawlng point a: 

1, Authorized use of single polythermalzee wire i n  place of heavy 
polythermaleze wire A S A P  i n  a l l  Model D PIP  
Microsyne. Change orders were t o  follow, (Th~s i e  already underway.) 

uni ts  SG an8 TO 

2, Fer r i t e  rotor material was changed from MN=31 t o  MN-31-44. 
affecte only future ordere since Mod D PIP 
procurr 4. ) 

(Thia 
rotore have already bean 

3. Authorimd use of glaea tubing i n  place of TYGON tubing fo r  introduction 
of Damping Fluid in to  the F i l l  Tank. 
change and w i l l  subnit e a t b a t e  of coat ASAP,) 

(Sperry i e  investigating t h i s  

I Unit No. 1 Rmarke 



B, Toraue and Sianal  Generator Microsm Aasermblies - Block * r k  
I 

Stacked & Bonded UP96016 
Swfaco G r i n d  
Mount Coile & Terminal R i n g 6  
Impregnation 
Asesmbled into Housing 

Ground Assemblies 
Inspection 
Ducoeyn Preparation 

0 

0 
Patted, cured le Cycled 

S. G. #UP96052 

To tal Additional 
Completed Parts i n  
( t o  datQ) PIWCeaa 

28 
28 
28 
28 
21 
21 
13 
13 
5 

LG. #- 
Total Additional 
Oasnpletsd Partr in 
(todrts) aEan# 

24 
24 
24 
24 
24 
23 
8 
8 
5 

- 
u. 
3 
II 

Inepection 
Teated & Grouped 

25 L 

25 c 

25 I 

25 II 

so. PIIAPl 0802 - 
Stacked & Bonded 
Surface Grind 
Mount Coile & T e r m i ~ ~ a l  Ring8 
Impregnation 
Aelsembled i n to  Housing 
Potted, Cured & cycled 
C.ro\~?d A~aanblies 
InrJpection 
Duao syn Reparation 

Inspection I I I 

Sttaoked, Bonded & Ground 50 
Inspection 50 
Duraf i l m  50 
Coil  Winding & T m i n a l  Aseably 50 
Final Teat o f  1,s. Assembly 42 
Irnproqnrtion 42 
Asrmblod into Wour$n~ 42 
P O ~ W ,  awrb c y ~ i l a  38 
Qrindizq 23 
inrpsot ion 17 
Duooaya Propwatlon 10 

0 

e 
I 

10 
5 
7 
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0 

0 
I 

I 
I 

0 

0 

0 

* 

AColBr 
3003 
3064 
3 6 5  
3068 
3071 
3M2 
3m3 
374 
3075 

3077 
3378 
3079 
3080 
3081 
30 82 
3083 
3081, 
3085 
31% 
3087 
3088 
3089 
3WO 
3991 
3092 
3093 
3094 
3095 
3096 
3%7 
3098 
3099 
3100 
3101 
3102 
3103 
31% 
3105 
3108 
3109 
3u1: 
3112 

3116 
3118 3u 
3117 
3118 
3119 
3i;zo 

4 

3113' ' 

Date 
kec'c! 

12//27/62 

- 
12/18/62 

1/18/'63 
3/8/63 

It 

n 

* 
It 

II 

It 

d 

I* 

4 l  

ti 

I t  

3 

I1 

n 
I1 

N 

11 

(I 

R 

'tt 

I t  

n 
n 
n 
W 

n 
n 
N 
V 

N 

I1 

1L) 

II 
I) 

n 
R 

II 

n 
la 
H 

W 
II 
w 
n 
ii 

n 

Cost 
&r . 
Yes 
No 
Yea 
No 
Yes 
NO 
Ye e 
Ye S 
Yes 
E A  
No+ 
Yes 
Yes 
NO* 
TBA 
N9 
TBA 
TBA 
TEA 
NO 
Nc 
Nu 

No 
NO 
Nu 
No 
Ye e, 
TBA 
TEA 
Ye a 
Ye B 
Ye 8 
Ye 8 
Ye CI 
Ye8 
Yes 
Yea 
Ye a 
Ye0 
13 I> 

No 
Y O 0  
Decr. 
NO 
NO 
Ye s 
Yea 

YO8 
NO#* 
HOW3 

Ye8 

Abtk 
- sa. 
Yes 
Nb  
Ye 9 
No 
Ye r 
No 
Yes 
Yes 
Yes 
Ty 
+J 

Ye 8 
12 S 
NC 
F A  
ii 3 

TBA 
TEA 
TPA 
N@ 
IJC 
NO 
No 
NO 
No 
NQ 
Ye a 
TEA 
TEA 

Ye E 
Yea 
Ye B 
Ye E 
Ye s 
Ye a 
Ye a 
Yea 
Ye e, 
No 
NQ 
Yea 

No 
No 

YO E 

Ye E 

' Yea 
YO8 
YO8 

. Y O 8  
No 
NO 

Auih 
Rec'd 

NO 

No 

No 

No 
NO 
NQ 

- 
- 
I 

u - 
NO 
PO - 
I 

u - 
I 

c 

... 
m 

m. 

.a 

w... - - 
No - 
* 
NO 
H'O 
No 
NO 
No 
NO 
NO 
No 
No 
No 

No 
No 

L 

I 

I - 
No 
No' 
No 
No .. 
I 

Released in advance o f  auth. 
Paleased .i2/19/62 
I~.c?lecssed i n  advance of auth. 
Helee sed L2/17/63 
Released 1,21 63 in advance of auth. 
Released 31/12/63 
Released 3/12/63 in advance of aWi.  
i,c!eased 3/2/63 i n  advance of auth. 
blessed 3/12/63 i n  advance of ruth. 
i~e1.easOd 3/12/63 in advance of auth. 
I?ereased 3/12/63 
Released 3/12/63 i n  advance of auth. 
R e l m w l  3/12/63 i n  advance of auth. 
Re ht SA 3/12/6 3 
'..e2et:qd 1/15/63 
i d e ~ ~ d  .~/12/63 
Relcawd 3/15/63 
':r!ea~.cd 3/15/63 
Rto'Leassd 311 5/63 
?Leleamd 3/12/63 
;.eleased 7/12/63 
Fclcased 2/22/63 
Released 3/12/63 . 
Raisased 3/12/63 
Re? eased 3/12/63 
HelEased 3/15/63 
F.eloased 3/22/63 i n  advance of ruth. 
!released j/15/63 
hleased  3/15/63 
\teleaad 3/15/63 in advance of ruth, 
Rehased 3/15/63 i n  advance of ruth. 
! .drnsed  3/15/63 i n  advance of ruth, 
leleased ?/:!2/63 I n  advtitace d f  auth, 
keleeser! 3/12/63 in  advanor o f  ruth, 
F C J C R S ~  3/12/63 i n  advraor o f  ruth,. 
?.eleased 3/12/63 in  advance o f  ruth, 
Pdeeaed  3/12/63 i n  advance of ruth, 
Released 1/12/63 in ulmncr o f  ruth, 
Released 3/12/63 I n  advance o f  ruth, 
Behasod 3/12/63 
Releamd 3/12/69 
Reiarsed 3/11/63 in advance o f  ruth. 
Releaad In Fob, par ZWX 
Rslsesd 3/12/63 
IIsleesed 3/12/63 
Releared /1 / in advanor o t  ru* 
Releaad 3 / j / % 3  in dvraor o t  ruth. 
Relerrsd 3/15/63 in a i  ruth, 
Releaeed 3/15/63 i a  d a n m  01 ruth. 
lieleaad 3/12/63 
Sieiersd 3ii2i63 

* No qost if MfT/IL rupplier Danaity Flortlr by 4,'1,/63. ** No coat if part8 supplXdl by MXT/U for Block 1. 



Do The requirement for  f inal  information on the Suspension Capacitor Asssmbly 
will be affected by the apparent 4-5 week schedule slippage resul t ing 
from grinding and other problems. Although the due dates fo r  specific 
items such 8s the NASA specs #l002057, 1005400 and 1005404 could d i p  with 
the schedule, it would be helpful to  have a l l  required information ear l ie r .  

0 
NOTE: All of the Suspension Capacitor Assembly pr in ts  received from 

MIT/IL contain the statement: "Not approved f o r  Production". 
Since Sperry had t o  release the job with these pr ints ,  t h i s  
statement was written out prior ta release. 



PROBLEM AREAS 

A. Sperry is awaiting: - Issuance of  sepia masters for  new drawings  P/N 96102, 
96103, 96104, 96105, and 96106 

Issuance o f  a Block 11 ACO establ ishing the desired 
Connector Harness configuration f o r  Block I1 

Issuance of Block I f  Mounting and Alignment r i n g  new 
design via ACO 

B. There i s  a l so  an urgent need for the following p a r t s  from MIT/IL i n  order to 
expedite incWporation of  certain ACO's, 

m. B s c r  iDtion 

10 96105 Connector Wire Retainer 
18 96106 End Cover, Insulat ing 
18 96102 Ident i f ica t ion  Label, NASA 

3 sets MA9667bl2 Densi ty  Floats (Block 11) 
(revised ) 

C. A Poten t ia l  Problem Area: 

Due t o  the  apparent concern on t h e  pa r t  of the  Apollo system people with 
possible var ia t ion  i n  damping coef.,Sperry has begun a c r i t i c a l  evaluation 
of a l l  procedures concerned w i t h  the damping fluid and the  pocess ing  
proceduresused during degassing and f i l l i n g  operations. 

An m i n a t i o n  of t he  pr inciple  of operation of t he  specified Molecular 
Vacuum gage shows that the indicated pressure of' t h i s  gage is  proportional 
to  the  molecular weight of the f lu id  whose pressure i s  being measured, 
Since t h i s  gage i s  calibrated for d ry  a i r  (molecular w t .  
being used with hydrocarbon vapors (molecular w t  1000) an appreciable 
e r r o r  i n  pressure exiets between absoluto pressure and the indicated gage 
pre~~ure .  The literature furnished by the manufacturer ind ica tes  that 
t h e  fu l l  scale  value of  preeeure of t h i s  molecular gage when used with a 
f lu id  of molecular weight of 1000 is approximately 0.1mm. The procedure 
presently c a l l s  f o r  f i l l i n g  a t  20 mm which i s  the full scale value for  t h i a  
p . c e  when used with dry air, A further problem could ex ie t  during degassing. 
If t h i s  gage is used uncalibrated for  the  damping fluid molecular weight, and 
t h e  indicated pressure is  ueed during degaealng (specified i n  Addendum D-1 
to be 50 microns) an absolute a i r  pressure considerably lower than t h i a  will 
ac tua l ly  be attained. 
o f  the damping f lu id  w i l l  be"stripped 0 u t " r e d t i n g  i n  a change i n  v i scos i ty  
( i n  t h e  instrument a change i n  damping ooef.) and density.  

28) and i e  

If t h i s  done the higher vapor pressure f ract ion 

Sperry's presently Investigating the  magnitude of t h i a  poeeibl l i ty ,  


